~ Golder Associates Inc.

305 Fellowship Road, Suite 200
" Mt.lourel, NJUSA08054 |

Tel: (609) 2731410

. Fox(609)273-0778

R

— /0303?— -
Goldgr |

BASELINE RISK ASSESSMENT
~ BERKS LANDFILL

* BERKS COUNTY, PENNSYLVANIA

3Copiess . C.Root USEPA
" 1 Copy 'R Klinkowski, PADER

Prepared by
Golder Associates Inc
305 Fellowship Road, Suite 200  ~
~Mt. Laurel, NJ 08054 '

o

1 Copy R. Bishop, PADER .

" 7Copies - Berks Landfill Respondents
'2Copies - Golder Associates Inc.

~ July 1996

Project No.: 913-6773 - .

OFFICESIN AusrRAuA_ CANADA, GERMANY, HUNGARY, ALY, sweoén, uuﬁe%&g}h% STATES - ‘



Golder Associates Inc.

305 Fellowship Road, Suite 2000 - -
Mt taurel, NJUSAO8054 -
‘Tel: (609)273-1110
Fax (609) 2730778 -

July 1, 1996 - o  ProjectNo.: 9136773

. USEPA Region I
841 Chestnut Building
Mailcode 3HW21 -

- th!adelphxa,PA 19107
: Atm. MrCharIeeRoot

RE: - FINAL BASELINE RISK ASSESSMENT S
- BERKSLANDFH.LBERKS COUNTY, PENNSYLVANIA o

" OnbehalfofﬂmeBerksLandﬁllepondents(Respondents) G’olderAssoctatesInc (GolderAssocrates)_‘
is pleased to submit to the US. Environmental Protection Agency (USEPA) three copies of the Final -

‘Baseline Risk Assessment (BRA) for the Berks Landfill Site located in Berks County, Pennsylvania. - .
TheFmdBasehneRmkAsesmmhasbempmpamdmmrdamwxﬂtUSEPAmm(dated

- January 23, l995)ontheDraﬂBasehneRrskAssessmentsubmxtwdtoUSEPAonSeptember6 1994,

- As indicated in USEPA’s letter dated March 29, 1996, agreements to address the comments were mads
during a project meeting held between USEPA, Golder Associates, and repmentanves of the
Respondents on March 9, 1995, and | during follow-up drscussxons

- In addition to the USEPA comments Golder Associates has made revisions to the Baseline Rlsk ‘
. Assessment, as appropriate, to addresss the comments by Cabot Industries. As these comments

" . were formally submltted to USEPA, USEPA has requested that the Respondents address them. A

“red-lined” version of the Final Baseline Risk Assessment is also enclosed to assist USEPA in
- identifying the changes made to address all of the comments. A comment-by-comment response to
both the USEPA comments and the Cabot Industnes comments is presented below., :

RESPONSE TO USEPA COMMENTS
L Selectmn of Contammants of Potenttal Concern (COPCS) in Ermronmental Medxa

Commenta: Risk-based concentratzans (RBCs) Jor cobalt and dibenzofurans are now
available .in the Iatest version of the Rxsk-based Cancentration Table
(aaacheaD. o : 7 :
~ Response: Addmon of the suggested RBC values for cobalt and drbenzofuran were eompleted :
o  in Tables 13, 14, 16, and 17 for cobalt and Table 14 for dibenzofuran. The text
’ ;_ofsecnons 4.2.1 (paragraph 5 and 7), 4.2.2 (paragraph 2 and 3), and 424
(paragraph 1 and 2), for cobalt and 4.2.2 (paragraph 2) and 10.0 (paragraphu) :
for dibenzofuran was also changed. However, none of the maximum detected =
- values exceeded these levels, therefore, these changes did not affect selection of '
COPCs or any other part of the revised risk assessment T .

s\
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- Response:

“Response:, =
' .+ reference were deleted. It was agreed that no additional statistical analyses would‘

4
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Comment b:  Bis (Z-ethylhocyl) phthalaze detected in the Phase 1 samplmg and analysxs at

levels above the RBC should be retained as a COPC. The assumption that the |

. . compound may not be present now because it. Wbs detected durmg the Phase 1

Response:

‘sampling and ana{ysis only is not appropnate.

" While b:s(2-ethylhexyl)phthalate was not detected in any of the forty-four (44) L
Phase I groundwater samples, as directed by USEPA, potential risk estimates

‘were evaluated separately for this compound The potentxa! risk associated with

-bxs(2-cﬂ:ylhexyl)phthalate as a carcinogen and a noncarcinogen was calculated for

- ingestion of on-site groundwater by adult and child receptors, and dermal contact

with on-site groundwater while bathing. Tables 21, 22, and the risk tables for the
receptors listed above were changed. The text of 4.2.1 (paragraph 8), was
changed. However, the addition of bis(2-ethylhexyl)phthalate had no affect on
Table 36.risk estimates or any aspect of the text related to nsk charactenmnon,

and did not affect the revised nsk assessment.

. Comment c:

Comment d:

" Comment e:

Response:

Commentf:

~ Response:

AII of the monitonng welIs should have been used to determme COPCs mb
ground water since all of the  ground water. is derived from the same aquifer.

Accordingly, the risk assessmerit sh ould have been based on contammant levels
in all of the wells. .

Afer d:seuss:on with USEPA, it was agreed that the approach and wells used in

the risk assessment are appropnate for tlus site and no addmonal wells would be_

.used

Shacklette soil backgrounif levels are no longer used to make a comparisaix :
with on-site levels. Itis not clear wh y statistical analyses weze not applml -

The mentlon of Shaeklette in sectlon 4, 22 (paragraph 1) and its associated
be apphed in thc revised risk assessment.

The current dmﬁ soil lead guidance says that actz’on may be taken at soil lead ,
levels above 400 ppm for a residential site. . . ‘

A value of 400 mg/L.soil Jead was used as an RBC rather than thé 500-1000

reported previously in Tables 14 and 16.- One sentence in section 4.2.2 (paragraph
2) was changed, however, this substitution had no effect on selection of COPCs
for surfacc sod and sedxment or any other aspect of the revnsed risk assessment.

The RBC for chromium VI should lxave been used for chromium.. When itis

_used' chrormum isa COPC

'Chrommm (VI) was specnﬁcally analyzed for dunng the R, but was not detected

durmg Phase I sample analyses Therefore ehrommm (IID) is the appropnate

o _‘ GolderAsVsOcloi_es: - AR303L¥ l l :
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\

specxes to use in the risk assessment The subst:tutxon of the cnrrent chromium ‘» | —~
(1) RBC value for all. chromxum u; Tables l3 14, a.nd 17 had no effect on COPC |

 selection. . T ,‘:.‘\\)

1

-IL Estunatcd RME Concentrat:ons o
" Comment ai - The RME for off- site residents for a future scenan’o should not be assumed to
- - be the same as that of the current off-site residents. T_n:ically the future RME
concentration is obtained from monitoring wells. The risk is assessed using
the RME calculated from contaminant levels in monitoring wells, assuming
there is an exposure point. There is an exposure point here. For example,

' graund water is assumed to flow off-site from the landf wn , Y

~ Response: ‘Aﬁer discussion with USEPA, it was agrecd that' based on the hydrogeologrc
' setting, it is appropriate to use the current RME for off-site residents for afuture - -
scenario. Therefore, no changes were made in the Final Baselme Rlsk Asseesment ‘ '
292 result of thls comment. ' .

Comment b: T7z¢ term ”modelirrg Idposur'es”slratild be changéd 10 “estimating‘aposures. »

Response: All references to "*modelmg exposures” were changed to estlmatmg exposures in
‘ . sections 6.3.1 (paragraph l), 632 (paragraph l), 6.3.3 (paragraph 1), and 6. 3 4

lparagraph b ,. .

Commé:d e ‘Please provzde sample calculations for the derivation af tke RME and -
' B lognorma!rty tatmg in theAppena’in } L

-

- “Response: This risk’ assessmcnt assumed a lognormal dlstnbutxon A sample RME
o _ " calculation as descnbed in detail in 6.0 of the risk assessment appears below.

| Estxmat:on of Exposure Concentrat:ons .

2+SH] a)

95/oUCL e(y+05s 4_1

- UCL = upper confidence limit-
e = theexponentzalﬁmcuon
y = anﬂlmeucmeanofnamrallog-uansfonneddatameasuranents
s = variance of natural log transformed data measurements -
s = standard deviation of natural log transformed data measurements
Hqs = H-statxsucvaluewhxchdepmdsonmedegeesofﬁ'eedmn,n-lands ,
~ (Gilbert, 1987). ) o
- n =\

the number of samples. - ' _ R ““v |

. S . -
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Anexamp‘ le is demonstrated using arsenic in background groundwater.
Original Data' Adjusted Data | In of Adjusted Data
52U 5 161
3.0U 5 1.61
40U 5 1:61
8.0 8 2.08
3.4 1.7 0.53
1193 1179 2.07
40U 5 1.16
74L 3.7 1.31
40U 5 1.61
193 79 2.07

: 'Based on chemical coneem:'atxons in Momtonng Wells G-2 G3, G-7 GS and G-10; |
Res:dentlal Wells CASS REIFSNYDER, and HEINZ,

* ForUvalues, ha]fﬂuelabomtorydetecuonlumtwasused Forlvalues,thelaboratony |
~ reported value was used. For K and L values, half of the value reported by the
laboratory was used. Mean of In of adjusted data(y) = 1.61, variance of In transformed

‘adjusted data (s) = 0.211, standarddcv:atlonoflnu'ansfonnedaq;uswddata(s)— -

© 0.46,n=10, andH-statlstlc 222(Gllbert, 1987)forn-10 s=0.5.

0.46%2.22

95/UCL — (l6l+05‘0211+7f&r)

"L Tonclty Assessment

Comment a:

“Response: -

=782pgllor 0.008 mgl

. revised risk assessment

| Comment b:

Respons‘ se:

_ Tlxe oral Rﬂ) j'or chlaraethane is 4E-01 mg/kg/day, uot 2.02-02 mg/kg/day

The oral RfD for chloroethane was changed in Table 19 and used to calculate the -
RBC value in Table 17 as suggested however these changes had no aﬁ'ect on the o

The inhalatian RjD for toluene is 1. I4E-01 mg/kg/day, not 1. 0E-01 mg/kg/day -

The mhalanon RfD for toluene was changed in Table 19 and Appendix E risk
calculations for inhalation of on-site air by a child trespasser and adult worker as

suggested. However, these changes had no affect on the nsk to any receptor or the

revnsed nsk assessment in general o

Comment c:

Golder Assoclates

The inhalation RYD for arsenic is 1.S1E+01, ot S.0E+01.

AR303L13
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Response: - The inhalation slope factor (CSF) for arsenic was changed in Table 20 as

suggested, however, this change had no affect on the revised risk assessment.

IV. . Exposure Assessnient
Comment as “Fumre wcposures 0 maintenance workers at the Site are qpected 10 occur 24
o - days per year.” Please pravr’de the data in the Appendix as prekusly
' sx'lggested ' ) :

Response: -Typxeally, operatxon and mamtenance activities at closed mumcxpal sohd waste
landfills are varied and include routine cover/surface water management system
inspection - and maintenance,  leachate and/or  groundwater system routine
monitoring, operatlon and mamtenance and specialized activities such as cover

~-and pump repairs, etc. These activities are typically performed throughout the

year by several different people with specific skills and experience for a particular
task. One person does not typically perform all of the operation and maintenance -
activities required at a’ closed landfill (e.g., landfill cap mspegtxons are not

typically done by the same person who extracts and rebullds a pump)

Golder Assoctates has prepared a number of mumcrpal sohd waste landfill post-
closure operatlon and mamtenance plans whrch have been approved by regulatory
agencres, such as:

.- Coakley Landﬁll New Hampshrre A
Shelton Landfill, Connecticut o
. Chesterfield County Landfill, Virginia =
'G.R.O.W.S. Landfil, Pennsylvania_
Monroe Township Landfill, New Jersey °
Blydenburgh Road Landfill, New York =~
Warren County Dnstnct Landﬁll New .lersey

L

” Iu general, landﬁll inspections a.nd routine maintenance are performed quarterly to

. annually. ‘Some inspections may, be required more frequently but at a shorter

duration. Therefore, based on ‘our experience, twenty-four 8-hour days is a

o reasonable exposure duration for a single maintenance worker to perform routine

" inspection and maintenance activities as well as to perform non-routine tasks as’

‘ theyanseatalandﬁll

n

O

vCon‘rme_nt b: In addition to future on-site residents, ground water use should be assumed S

far Juture off- site residents.

" Response: Rrsk ‘associated wrth groundwater use. by oﬂ'-srte res:dents was calculated and
' ’ - included in the risk assessment. Speelﬁcally, risks associated with dermal contact

by a child, ingestion'of groundwater by a child and adult, and inhalation of volatile

organics from showering by an adult were evaluated (Appendxx E).. These. ‘

- exposure routes are shown inT able 26 of the nsk assessment document

fﬂﬁaosylu.

Golder Assoclates
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- - ‘Comment c:

Response: - |

" Comment d:

The air emlssions model (“Box Model’{) used to estimate exposure
. concentrations from the contaminants emitted Jrom the landﬁll vents
:inappropnately assumed a mixing height of 700 meters. The mixing height
- should have been no greater than 2 meters. Class D stability should lxave been
! ‘assumed not Class C stabz!xty, since it is more conservative.

 As agrwd durmg discussions, air emxssxons modelmg using the box model was

conducted using a mixing height of 300 meters and Class D stability. Text in
seetxon 8. 4 (paragraph 1) and Append.\x D was modJﬁed to reﬂect this change

-Experimental{y measured permeabilx:y ooefﬁcient values for benzene,

- cadmium and niekel should have been usea' not the predicted values.

- ‘Response: -

; Expenmentally measured permeablhty coefficient values for benzene cadmlum ‘

and nickel were substituted in calculations presented in Tables 17, 32, and 36'as”

: suggested These values were also used in calculations in’risk tables for dermal’

contact in Appendxx E. . These changes had no eﬁ'ect on the revised nsk S
assessment ‘ L o :

V. R:sk Charactenzatxon

R 'Comme_nt a:

' Respense: .

Camem b:

The newest version of the Uptake/Bzokmetzc Lead Model is Verswn. 99 Please '
make a note of this change. o o

» :'l'hetextmsectlon94(paragraphland 2)waschangedtoreﬂectthatVersnon 99
_ wasusedmtheevaluatlon‘ ’ o

TheRME concentration far lead of 56 yg/L occeeds the action level for lead of
15 pe/L. Approximately 22% of the population may have lead levels above 10
‘Hg/dL if they ingest drinking water with lead levels at the levels reported. This

s despite the geometric mean being below 10 pg/dL. Please include a

probability distribution graph in the Appendix to show this increase in blood

.lead' level in lhe general papulatzon ana' reclxaractmze the risk.

) fAlso, it is not clear wl:ether the lead Ievels reparted are for ﬁltered or

. -unfiltered samples. F’ ltered samples are usually used in risk assessment. :

o Respon'se:' |

" inputs. The use of average eoneentxatnons is in aeeordance with guidance for the -

The IEUBK model was used to evaluate pOtentlal effects of exposure to Iead in .
on-site groundwater and lead in a future residential exposure scenario. Average
lead concentrations in soil and groundwater were used as site-specific model

‘IEUBKmodel ‘ RN

eo|uenr'Ass'ocla1es d E | _‘ }A’RSUSU\ ‘_5}
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VL Uncertainty Analysu

.Con_zment a: The statements regard‘mg potential risk posed by arsenic in grazmd water are
S too strong.  Arsenic at the levels reported in ground water may pose a .
signq‘icant risk whetber or not they occur in background ground water at the
same levels, , - : *

Response: - . The text was’ changed 1o reflect the'x.'evxewers concem fer the wording used tb
= . discuss the background risk posed by arsenic in groundwater in section 10.0
'(paragraph 7 and 8).

~

. Comment b: - Note that vinyl chloride toxicity in young children (e.g., infants) may be twice
' - that for adults. - The Report says that the “vinyl chloride toxicity factor for
incidence of carcinogenicity is overly conservative.” This statement-is not

cansistent with what is known abom vmyl chloride toxicity today.

Response: - The text of sectxon 10 0 (paragraph 9) was changed to reed, “The above study,
' - thus, suggests that the use of the vmyl ‘chloride toxxcxty factor for mcxdence of -
carcmogemcxty may overestimate risk.” ‘

\\x
'VII.  Discussion -

Comment: The excess cancer risk and HI estimates Jor potential backgraxmd ‘
' : (upgradient), and on-site (downgradient) ground water exposures are mainly
atributable to the presence of arsenic and manganne in tkese areas. Please
T  add manganesé to this statement. ‘
Response: ‘The word manganese was added to this sentence in section ll 0 (paragraph 5)

RESPONSE TO CABOT INDUSTRIES COMMENTS

. It is acknowledged that there is uncertamty thh regard to the oral wcmogemcnty of bexylhum

- via ingestion. However; beryllium still is considered a class B2 carcinogen accordxng to the
USEPA Integrated Risk Information System (IRIS), and was evaluated as such in the risk .-
assessment. Until USEPA alters its-view of beryllium, thé Berks Landfill Respondents have
continued to use IRIS Therefore, no changes with regard to beryllmm as an oral carcinogen
vxa mgesnon were made in the revnsed nsk assessment

' Response to Comment | | '
“The use of RBC values is the reeommended approach accordmg to USEPA Region III and ‘
* guidelines, therefore, no changes were made regarding beryllium as a COPC :

.

(;e;det-Asseeldt.ésA o A R 30341 6 |
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. Response to Comment m:

. The guldance ctted in the comment clariﬁes the cvaluatlon of the baselme nsk assessment o |

results and is not used in the screening of contaminants for inclusion in the risk assessment..

Specifically, the guidance discusses the role of the baseline risk assessment in. developxng o

-  remedial action alternatives and supporting risk management decisions (USEPA, 1991c). The
~ - baseline risk assessment for Berks Landfill appropriately presents both background and site -
related calculated risks. The decision to eliminate constituents and, thus, their risks because
they are below the MCL, or ARARs is left for consxderatlon by nsk managers,.as suggested
by USEPA ‘ ‘ _ _ ,

‘ Response to Comment v

© The text ofsecttons 9.3.1 (paragraph l) 100 (paragraph lO) and ll 0 (paragraph 4) were a
. changed ‘to reflect that uncertainty is associated with estunated hazard indices because
- manganese is consxderedan essentlal nutnent

Response to Comment Va

The use of RBC values is an acceptable approach accordmg to USEPA guldelmes therefore ‘
companson to MCL or MCLG values was not conducted .

:' 'Response to Comment Vb

. The text of section 11.0 (paragraph 3 and 5) was changed 1o reﬂect more strongly that on-site
.- concentrations of aluminum, arsenic, berylhum, and Iead are attnbutable to baekground and
- are not sxte-related ' R

. Response to Cornment Vc 1.

"~ A paragraph was added in sectzon 3. 0 (paragraph 4) dlscussmg these uncertamtm

B Response to Comment Vc 2:

- As stated in the correspondence in Appendlx Aand sectron 3.0 of the risk assessment, the use
"of half the laboratory reported value for K and L qualified data was part of the approach -
agreed upon with the USEPA before the nslc assessment was conducted No changes were
made i in the revrsed risk assessment :

' Response to Comment Vd l : N ‘
“The correct gas velocrty of 1. 63 x 10°% m/sec was used in the orlglnal assessment but Appendlx '

" D incorrectly listed the gas velocity as 1.63 x 10° m/sec. Appendix D was modified
accordmgly Therefore, there ‘was no effect on modeled exposure conoentrat:ons

- ResponsetoCommentVdZ STV T

The G term in equatnon (l) of Appendix D is not a soil gas concenttatron, it is an estimate of .
volatlllzatron and is represented by the RME gas conoentratton enutted from the passnve

Y

'v";o.ae'_,ns;;.a;,- AR303417
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landfill vents. Appendrx D was elanﬁed by changmg the C term to “caleulated RME o
concentrations from passrve landfill vent gasses ‘ _

Response to Comment Vd 3

" A mixing herght of 300 meters and Class D stabxhty was used in the revxsed rxsk assessment as’’

~ agreed upon with the USEPA. The resultant changes were incorporated in Table D-1 and risk

calculations for inhalation of air by an adult off-site receptor, inhalation of air by an on-site

adult resident, child trespasser, and adult worker. .The resultant changes in calculated risk

were also incorporated into Table 33, 34, 35, and 36 and the text of sections 8.4 (paragraph 1), -

. 9.3.2 (paragraph 3), 9.3.3 (paragraph 3), 9.3.4 (paragraph 3), 9.3.5 (paragraph 2 and 3), and

11.0'(paragraph 3) was modified to account for these changes. However, these changes had a
negligible effect on the overall risks at the site. -

Response to Comment Vd 4

Appendrx D listed the landﬁll area of 2.67 x 10 © m? but the correct landsill a area of 2. 67 x 10"

m* was actually used in the model, therefore, Appendix D was modified to clarify this issue. ‘A - -

- length of 617 m rather than 434 m (reflecting the downwind length of both landfills combined)
. ‘was used in the revised risk assessment. “Appendix D was also revised to reflect this change ‘

- and the modified air concentrations were incorporated in Table D-1 and the risk calculations
for inhalation of air by an adult off-site receptor, and inhalation of on-site air by a child
trespasser, adult worker, and adult resident. The text of sections 8.4 (paragraph 1), ), 9.3.2
(paragraph 3), 9.3.3 (paragraph 3), 9.3.4 (paragraph 3), 9.3.5 (paragraph 2 and 3), and 11.0 .
‘(paragraph 3) was revised to account for - these changes However, these ehanges had a-

,neglxg:ble eﬁ'ect on the overall nsks at the site,

- , Response to Comment Vd.s:

. Conservative assumpt:ons have beea used and it is intended as a screening tool to estimate
maximum potentxal exposures to oﬁ'-sxte receptors. Potentlal exposures are hkely less than™
- those estlmated by this model :

Response to Comment vd.6:

‘ The ea.leu!atlons in equatxon (3) are’ conservative due to assumptlons used in modehng
expoSnres For the on-site receptors, a simple box model is used to estimate exposure point
* corncentrations above which potential exposures are unlikely to occur.  The model is intended -
as a conservative screening tool and likely overestimates any potential exposures. Similarly,
the Gaussian dispersion plume model is used to estimate off-site exposures. Conservative’
© exposure assumptxons have been used in this model including Class D atmospheric conditions,
" an emission rate based on maximum concentrations detected in landfill vents, and a wind

' direction which is constantly toward the receptor. The conservatism of both these models is.

S supported by the fact that no detectable concentrations of any of the COPCs were identified i in
' ambient air sampling. If risks and hazard quotients estimated by these oonservatlve models are
within estabhshed entena, then no addmonal modelmg is reqmred

’

;_Golder'Assoelofes!_- _' ; " AR303|-” 8 .
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| Response to Cornment Ve

- These cxposure parameters were agreed to wrth the USEPA and the nsk assessment was not -
modxﬁed :

Response to Comment Vf -
" Time welghted averages were calculated and Tables 32, 33, and 36 and the text of sections

93l(para.graph 1 and 4), 9.3.2 (paragraph 2, 4, and 6), 9.3.5 (paragraph 3), and 11.0
(paragraphz 3, and 4) were rewsedtoreﬂect these cha.nges -

: ,Rcsponse to Comment Vg (
The text of the uncertamty section 10 )} (paragraph 9) dxscussmg vmyl ehlonde earcmogemcrty ‘
was changed to reflect this fact. | . .

ResponsetoCommentVIa .," L
; The risk assessment uses USEPA risk-based screenmg concentratxons ' from “Selectmg

. Exposure Routes and Contaminants of Concern by Risk-Based Screening” (USEPA, 1994a) as -
. noted in the footnotes of Tables 13, 14, 16, and 18. RBC values in Tables 13, 14, 16, and 18
were based on a conservative HQ of 0.1 used chron Il Risk-Based Concentration Tables
rather than 1. The footnote in each of these revised tables stated that the RBC values came
from “Selecting Exposure Routes and Contaminants of Concemn by Risk-Based Screening “and
based on a conservative HQ of 0.1. ‘These changes had no effect on the selectlon of COPCs or

. the revised risk assessment. '

Response to Comment VIb - bullets a-g

The ranges presented in Tables 1 through 12 reﬂect the minimum and maxxmum

concentrations reported by the laboratory. Due to the application of USEPA directives in

calculating the mean, and the fact that only certain monitoring wells were used for groundwater ,
-assessment, the mean and maximum values’ used later in the assessment may not match or fall
* within the fange reported in Tables 1 through 12. Footnotes in Table 13, as well as sections
. 4.0 (paragraph 2) and 4.2.1 (paragraph 2 and 9) ofthe text have been changedto further"
_ clanfythlsiact - :

h | The txtle of Table 25 was revrsed to address the comment
i - InTable 30, the soxl mgestron rate umts were changed to rng/day

j " The source of the CA term i in Table 31 was revrsed to reﬂect that values came from Table
D-1 and Appendix D. : _

k. Risk estxmates were checked for accuracy in roundmg and all appropnate ehanges were .
: made to Tables 32 through 36 ' ,

| 1 The modeled concentratlons for hydrogen sulﬁde ‘were recalculated, as well as the
S assoclated risk calculatlons in Appendxx E. Table D-1 and the nsk tables in Appendxx E

‘,g;‘.;.;,ta.;.e; o mos-u 19
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wererewsed. Thetextmsectxons 84(paragraph l),932(paragraph3and4),and 110 -

(paragraph 3) were also rewsedto clarify the conﬁnsxon noted in comments h, j, 1, and m.

m Appendix D, Table D-1, all the. modeled VOC concentratxons and assocxated nsks in

Appendix E were revised to reflect these changes. Speclﬁcally, risk tables in Appendix E -
for inhalation of air by an off-site adult receptor, and inhalation of air by an on-su:e child

. trespasser, adult worker and adult resident were revnsed
lescdonothwtatetoaﬂshmldyouhavequesuonsregardmgdmeal BasehneRxskAss&ssmmt.

Very u'uly yours,
' GOLDER ASSOCIATES INC

o {Y/vm ‘i s

 Randolph'S: White, P.E.

,RSWIrl ‘ S
_‘ mmomcrsmm\auammmmmc S

cc: RIGmikowslo,PADER
. R.Bxshop PADER N
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- Golder Associates Inc. (GolderAssoc:ats)haspwpamddease!meRmkAsmm(BRA)mbehalf

ofmmmmmamofmmmmmmmmmumﬁusw S
,(Sxte)lomﬁedeprmgTownshxp,BerlcCoumy Pennsylvama. Portions ofﬂ:c Srtewerehxstmmlly -

usedfornmmmpalwastelandﬁl!mgoperanons from the 1950's through 1986 unda'varymg ownerships.

Iandﬁﬂmgmsedle%and&chrﬂﬁﬂmdosedmaowmmwnhaConsmOrdamedby

._~PADER. Dmmgandaﬁa‘theopaahmofﬁmhndﬁﬂ,nmnemusmmmnmﬂlmv%ﬂgaﬁomwm
conducted. TheUmteclStam Environmental ProtecuonAgm:y(USEPA) proposedtthrteﬁor

mc!usm on the Compmhcnsxve Environmental Rsponse, Clanup and Lzabllny Act (CERCLA)
}Nauonaanontlest(NPL)onJuneZ‘Q 1988 andxtwasfonnallymludedontheNPLonOctoberZ,f

1989

.t;

':OnJuxys 1991, ﬂwUSEPAandtheBeﬂcsLandﬁﬂRmpondentscntemdmtoanAdnumsﬂathrdw .

on Consent (Consent Order) to conduct a ‘Remedial Inthlganoxﬁmslbmty Study (RIIFS) at the Sits.

. ,_DurmgthecourseoftheRl,USEPAageedﬂxatﬂwBedcslandﬁﬂRspondmtscouLdpafomtheBRA" B
| axtheSmcandGoldarAssocxat&spreparedaWorkPlan.whzchmapprovedbyUSEPAonJanuaxy6 o

1994 'IthonsmtOrdcrwasmodxﬁedtomc!udcaBaselmzR:skAss&ssmmt.

ADraﬁBMwassubmrttcdtoUSEPAonSeptunber6 l994andUSEPAcormnmtsontthtaft-
v BRAwmpmwdedmthaBaislandﬁHRmpondentsonJanua:yﬁ 1995. . Subsequmﬂy USEPA |
pmed&eRanedxﬂhvwﬂganochponaMappmchmaddmsmcUSEPAmmmﬂmeﬁ‘ -

BRAmaldtc:datedMarch29 1996

mnmjorobjecuveoftthRAlsmehaxactmzethepotenual nskstohmnanbmlﬂiandthc‘;
enuromnentassocxatedmﬂncxposureﬁoconsummts identified at the Snemmeabmofanymﬁ"
ranedlanoqormsummnaloontmls(ie undetanasmpuonofnoﬁuﬂmacuon) 'IthRAwas ‘
conducted in accordance with an approved UéEpA Work Plan, USEPA approved procedlm and

apphmble USEPA national and Reg:on IlIgmdance domments

'Goldef Assoclates
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o jhecbamm]sofpmﬂcmm(COPCs)mmwmmnmmlmedmameSm(gmmdmmrsurﬁw' A
- soil, surface water, sedmmt,lw:hatzlagoonwater leachate seep water, andambxmtalr)wereselected -
".pnmanlymaocoxdanccw:ﬂ:ﬂ:cUSEPA(lQ%a) RegxonIIITechmmledanceManual Specifically, '

ﬂ:emnam!efmse[e&ngCOPCsmmmmmmlMawasbasedm(l)mkbasedmnmanms

screemng and(2)tbcevaluatlon of nssennal human nutrients. USEPAscremmgoonccntranons for soil
- wereusedforthecvaluahonofsedmentCOPCs Inﬂmemseofsurﬁeewater lmd:atclagoonwaxer ’

andl&dxatcseepwater forwhwhscreemngooncmtranmhavenotbmdcvelopedbyUSEPA,nsk-'

' basedwncmmmmwmea!mhtedmﬁaeBRAmdusedforsclwﬂngCOPCsmmm

‘ 'Forpummof&stRA,ﬁer&somblemammmnmum(RME)wmmﬂaﬁmswucusedu |
"‘exposumpomtconmmonsforﬂ:eSmemacwrdancewlﬂxUSEPAgmdehn% ’I'heRMEnsdeﬁned

asexthert’nennxnnumdeteotedconcmtauonorﬂle%%upperoonﬁdmcclnmt(%%UCL)onthc;.

| ] anthmeucnmn,whxchcvenslowet

€

.*nemmﬁmmofpammmmpamwaysmmedpopmauommuwBRAmmed'

mamlyontheRIreport(GolderAssocm 1995), Slte-specxﬁcoondmons Iomllandusepattemsand
ecology,andtheacuvmwofmrbymxdmts Potamale:qaosures underbothwrrmtandhypothetml
ﬁmxrelanduseofmesmdymwerealsoposmlaied 'Ihcpotmﬂalexposutepaﬁxwaystohmnan
reoeptorswereldamﬁedmﬂxeBRAas mg&snon, dennalconmct,andmhalauonofvolau!&sm
groundwatermcldemalmgsuonanddenmlconmmsurhoesod dennalcomactmﬁxsur&oc
wamrsedmmt,lmhaxelagoonm andlwdmteseepwaﬁerandmbalanonofvolan!wﬁmnpasswe |

, landﬁllgasvents

} 'I‘hcrwultsofﬂxeRnskAssmnmtaresunmanzedbelow Gwenthceompansonofbadcgrmmdwrﬂz
" oﬁincandmmmlm,nappwmﬂ:atmchofthewmhwdmls&mnaqmmmmrgamc

eomumm(le,nwmls)mbangdnvmbynmsmaedswmmmgﬂmymﬂymmng’

.'meta!smbedrodcandsoll

‘lhemwdpmmudtomlwmmkforahypotbmmlrwdmdmeptormbad@amd‘

gmndwﬁcr(asddmnmedﬁmnupga&aﬁngweﬂs)aMbackgwndsur&xsoﬂdmmml
oonoemranons lmderwrrmtandﬁxmreexposumscenanos,ls3x10‘ Thetota.lbamrdmdcx(!ﬂ)

: sunmforpotamﬂecposuretotbmebadcgrmmdnwdmconcenmmsnsu ’I‘lmenskcsmnatam_ '
_"pnmﬂyawib\mbkmddwedcmoamauomofmcmwmbaymummbad@mmmww ‘

Golder Assoclaies '
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. and soil. 'Ibchotalmncctnskstunateﬁx lO“)ﬁmnpomalbadcgroundm:posurea:ceedsUSEPA'

" mepmblemmwnskmgaoflo*tom‘ whlleﬂlel-llvaluea!soexceedsthereoonunmded '

'Agmcycntcnonofl bysevaalfold(ie fourteenum)

1

mmmmmm&mmmmmmmmmi \
: nskmmmﬁ:rtheoﬁ’-sxtemdent. Thcwunnwdpotenualmtalmncernskﬂ)rano&vsrtemxdm.‘

ﬁxeormdlyacposedmbothbackgmmdandSmhmdmumm“ddeaedmoﬁ’-sm

downgradient residential wells, is 2 x 10% mmsmmmonnyshghnymmwﬁmmmme-”“
rangeoflO“tolO‘ 'Ihesnmatedmforanoﬁ'-sxterwdmdoanotexmd thereoomnmded'-

| mtermnoflwhmaddmmyofdxﬁammmemdmmﬁmwduawdasmoummdedbyUSEPA.

' .(l989a) Howeverthemksumforpotamalm:posummbackgrmndnwdmwnwmnms(as
noted above) are greater than the estimates for total off-site residential exposures. Thatis, 3 x 10%as_
mmmmlefﬁrmmbmmmbmkmuMaMoﬁmmxdmdm‘ .
andl4asoompamdwrﬂ:lformn@ncernsks ’Ihccancernsk&shmatexspnnmﬂyatmbutableto; ;

_a.rsemcconcem'rauons

Themﬁ&ofthmBRAdamnsmmamebackgmundmksarehghathmmmdoﬁém'

residential risks. Inaddman,ﬂwmﬂequentanddcwctcdloweonomu'anmsoforgamcdmmml

;' mnsumammmdmtﬂweﬂwatarmMedmmsummdmmmmmmkonxlo"

'wlnchlswellwrtthSEPA acoeptable risk range. - "

. ’TheonlypotenualnskacmdmgUSEPA'stargamktangexsthewmnatedpotumaltotalmncetnskof"

AlxlO"forahypodxeﬂmlon—sxtemxdentundaaﬁmucusemno Also, the total HI of 50 for

| ‘pohmhalﬁﬂxem—sﬁerwdmﬁmmmmeedanceofthemnmmdedmtemnofl Thsensk.".

wmmmambumbhmmepmofvmylcmondqmqandmgan&mmomm

grmnxiwaﬁer hmmmmmbmrmmmmmﬁmammmxdmﬁalusemmmte Inaddxnon,

gvmmewnsavanvemmmofthemkasssmﬂnpmauuhkdymaﬂ:emkmmammﬂm

: mmemseofpotumdaq)osumbyoﬁ‘-srw:wdmmnmdcledwhNemlpwndsmau undu‘mrrmt
andﬁxmausescmanos,thepomalmmncernskonx lO"xswnhmthemngeoflO“to 10°

mnoernsklevdsdeemedacceptablebyUSEPA. Itshouldbepomtedama:memmsponmde&
o usedmtthRAmbasedmveqomsma@yeWpammdmmdmovmmchamml |

.-‘I )

, ."GoldeiAssovcia.tes " ‘
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ooncamatlonsatthepmntofexposure Inaddman,mneofﬂxedetwtedchamm!sinacmalambxmtmr _
nm:tonngsampl&sﬁmnlachatelagoons l&daaﬁeseepmter oratd:eSnepenm:ra:ceedUSEPA o

f Regmnmnsk-basedscreemngeonmuons

m;sswmmdbo&’mamm‘mksformwmsiwmmmmmar R

and surface soil constituents, under both current and future scenarios, indicate, that the estimated risk

'valu&sa:ebelowUSEPAaooeptablenskrangeoflo"tolO‘forarcmogmsandal*ﬂoflforl

no:mrcmogens Sumhﬂy,&:cwunmedmoermkmdmforpownualﬁmnem-snewoﬂmmcposum

“ﬁoboﬁlmrandsurﬁwcsoxlconstxmm arealsobelowﬂmUSEPAacoeptablenskrange

mmw&nskmmdmvedeBRAmlﬂcelyOVWMMQchmmw‘ '
assumptlmbmldmgmtheprewousone 'Ihxsapproaehlsdwmdtompamtcformhcrmt_
mcemuwmﬂwuscofmkasmtmulsfmnmhngmkmmgamdemsms The
wnmbuumofcanmra:ﬂmnmnoermlsmew%adcgmnﬂmmmmmofummyf'

3 assoclatedthhtheCOPCsatBerksLandﬁl! Asnocedabove,mc,berymmandmanganmam

detectedatsnnﬂareamﬂaﬁonsmbadgound(upgm&aﬁ) locations, oﬁ'-srtemndermal wells, and on- :

”smc(downgradxmt)nmxtonngwells mpomﬂhﬁummmoernskmmmwﬁh
'} mmwﬂmcmemlsmbadmmdsamplmmmdsmcwmmednslsforoﬁ-swm:dmuﬂ

groundwatcr Consequmﬂy potmualnskﬁ'omﬁxemgsuonofthmeoonsummtsmybeamibutedto '

_ A groundwatcroondxhcnswhxchexlstupgmdmtof&w&te orarednre!atedwtheSme (cg., nam:ally‘.
,'oommngrock) ‘ '

\
Mmého'avaihhlew:dcﬁyﬁaomﬁth‘whichbtocva!umpaedﬁalmmeml&déonoentmﬁonsin -
groundwatcr However, ﬁerSEPAhasdevelopedabxolqneudupmkemodd(Vemon 099)forlmd

o mﬂlwmdltoaSSsspotmualexposumtochﬂdren This model was used in the BRA to evaluate -

potenhalaq:osumofehﬂdmxdaﬂsmﬂxeﬁ@mtolwdmon-sﬁegroundwater Basedonﬂnsmodel,

bloodlcvdsfordxddmampmjeaedatﬁxeBeﬂcslandﬁﬂSmtobebelchSEPA benchmark of 10

ug/deorallagegmms

'lrmwmmmamuﬁﬂmsdmammmw(w,m §

' Me)fmm&mmm&ﬁwpmdmbmpmmm@mmemmﬁmm&mm

msoxlwlﬂnnﬂ:ctermmalhabm 'lherwuhsofﬂnsass&smentsuggstﬂxaton-smsodsarenot

cxpectedtoposepotmﬂaladversecﬁ'ectstoﬂncnmdowvole ‘

Golder Assoclates

AR303429



* June 1996 EUE ESs - o o

Amnmmsmofwnmmmdawwdmsedxmmmmwatamapphmbhfedadwaaqudny :

"mtmaandesyhmaSmcwmrqudnysmndadsmhnwmmcpmmmofaquatclfcmm

noexceedanms,ﬂ:eteby mggsmIgﬂ:attheSnexsnotmq)emdmposepotmbaladverse&mm
-aquahcreoeptorsmsur&eewaterandsednnm Thxseonclumonxssuppmwdbytheaquanchabnat'_
mmmmmmmgmemmummmchwnaMWanymmﬂSmhwd,

nnpactonsmﬁccwatedsednnentreoepﬁomorﬂaexroonmtmnysuucmre

_ Insumma:y therwﬂmofﬂmBRAm&mteﬂ)atmammtorﬂMmpotmmlpop\ﬂanmsmatnskof

"dwebpmgumwepmblepmﬂhmlmmlsbmnseofhypommlm:posmmchammhof

pownnalconcemmscdnnan,mﬁcewaxer smfacesoxLoraxratthsSne Forpotmualmcposureto'

. mﬁw&ubmdemdmﬁﬂsmpmmmghawnwmnmsmbackguuﬂ(upmmm)_
_wellsasconma:edtooﬁ'smedowngmd:entmxdmtmlwells potenualnsksshmﬂdbeambutedto_

= »ynMraﬂyocmmnggrmndwata'condmons TheBRAandrememalmvsthanonhaveooncludedtlmt

potential risk to oﬂ‘-sme residential meptors attnbutable to the Site is neglxgﬂale and doa not uansgrws
aooeptable limits. ' -

' mmly&SMnatedpotmualhmlﬁxnskwmchexwededﬁleUSEPAaweptablemnge!sthemseofank |

onosxterwxdentandthelﬂcchhoodofdmﬁxmusexsemranelymw Indeed,gwentbcoonservanve

mofmmmmpmnmmmmmnmmgmmandmmgmcmkm -
T mlmhmdm&uBRAMmﬂyacaggummepomalmksaswcmwdwﬂmchammkofwma o
. the Berks LandSil. ‘ -

F’mally thechamm!sdetzctedmlmhatemcceedcmemlevels however hmhateseepsandpondsam
.mtcmsxdetedmbeawﬂdhfchabmgandsupponodyhmtedaquamhfeathehndﬁn Therefore, the

' rwulm&ﬁzmbgwlasswmmdammhmdmmechammofmmmmmmlma‘ )

,theSrtedonotposepowunaladverseeﬁ‘ecutopnmmyeoolog:calreoepm

. D\PRO/BCTSO13STTAERA-EPABXECSUMMDOC

S Golder.Assoclatés‘ N
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Golder Associates Inc. (GolderAssocmts)haspreparedtblsBasehneRlskAsssm(BRA)mbehalf |

ofﬁeBedmIandﬁﬂRspmdeupaﬁofﬁwRam&ﬂhvmganm(RDfor&cBalslandﬁﬂSm
_ (Sttc)lomtcdepnngTownshxp BerksCov.mt),Pennsylvama ThemagorobjccnveofﬁchRAxsto :
»chmaaenmthcpotamalmkswbmanh&lthmdthcmmmnmassmwdmﬂxecposumw
_mmmtndmuﬁedattheSncmtheabsmceofmyﬁmhermedmumormsnmuamlcontro!s(xe

underanassmxpuonofnoﬁxrﬂmacuon) AbncfdescnpuonofﬁxeSnc hlstoxyofrclatedacuvxtm,'
mdasumnnwofthcﬂmulumpmmﬁmﬁnsmmbasedmmfomﬁmpmdedmﬂwm
. .report(GolderAssocxats, 1995). nemder\srcfemdtoﬂlemreportforamrewnplaedxcnpuon
'ofmcSmmmempmandmm - |

11 Backgrotmd R4

"Poruons of the Sxte were hxstonmlly used for mumcxpal waste landﬁlhng opemhons ﬁ'om the 1950' .
'through 1986undervarymgownershxps From l975tb.rough 1986 landﬁ.lhngatthe Sxtewasconducted‘ o
under a “Permit for Solid Waste Disposal - and/or Processing Facility" lssued by the Pennsylvama B

g -DepamuofEnvxromnmtalemm(PADER) Landﬁllmgowsedml%ﬁandthelandﬁllwas

: -closedmacoordanocvndmaConsmtOrdcnssuedbyPADBR. Dunn,gandaﬁertheopaanonofﬂ)e' -

- landﬁanumousenwmnaﬂalmmﬁgauonswereoonducwd ‘IthmtedStatcsEtmronnmtal

- Protecuon Agency (USEPA) proposed the Site -for mclusxon on the Oomprdwmvc Environmental =~
- Rsponse,Cl&nup andeabdxtyAct(CERCLA)Nauonal PnonushsthL)oanne 24, 1988, andtt .
‘ wafomnallymcludedm&xeNPLonOctoberz 1989 v : '

On Tuly §, 1991, tchSEPAandtbeBeﬂcsLandﬁllepmdm(SonoooFibrcDmInc Carpenter =
' _TeehmlogyCmpomuomandTheGhddenCmnpany)unemdmomMmmsuaUWOrdmmCmsmt L
' (Consent Order), Docket No:: II-90-32-DC, to conduct a Remedial Investigation/Feasibility Study
* (RUFS) at the Site. Under the Consent Order, theBcﬁcshndﬁllepoudmtswaereqmredtownplac

: ,theRI/FSandUSEPAwastooondncttheBRA mekmmalmmmmwasmaedbysome:f ‘

'~"&soaatwmaocordanoewrmtbeConsmtOrderandaRl/FSWorkPlanapprovedbyUSEPAmJune' '
8, 1992. Dmdemmus&Ammmmmmdﬁnwmpma .
Work Plan foroonducungﬂw BRA at the Site. USEPA apgmvedtthRAWo«k PIanandGoldcr_
'__AssocxawsasﬂueoonnactorfordxeBRAonIammyﬁ 1994, The Consent Order was then modified to
mcludetheBRA. o S S o v

e 'v"“.R3°:3"f’3 -' 
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~ The USEPA approved BRA Work Plan. mcludmg the submittal oftwo interim dchvetabla which

pmanedthesc!ecuonofchama!sofpotmnaleomem(lntmnDehvmblcNo l)andxdetmﬁed '
acpos:mpaihwaysandﬁmrs(lnteanehvmbleNo 2)whxchwereusedmﬂwBRA. These interim

repowaexcsubmxﬂedtoUSEPAonMamb3 1994, USEPApmdedwnnmwcwmnmw
- GoldetAssocxatmonApul 11, 1994 Basedonﬂmerewewcormnmuandsubsequemtelephone
-convmonswzthUSEPA. Golder Associates subnuttcdamponsewco:mmlmrtoUSEPA
_mmﬁmmmwmmmwfmmmmsm Thsedomments
" pmvxdeﬂmﬁammrkoftheBRAandaxepmentedmAppmdnfoorrefemce

ADmﬁBRAwasmbrrmedwUSEPAonSepwnqu l9943ndUSEPAoonunentsontheDraﬂ:
: BRchxe provxdedtotheBedcsl..andﬁllepondetMonJanuary 23, 1995 Subsequmtly, USEPA
appmvedﬁmRanedmlhvsugauchponmdappmachmaddmsﬂwUSEPAwmmumﬂwDraﬁ
BRAma!ettetdatadMarch29 1996 ‘ 3
‘ 12 | SxteDacnphonandSethng _' ; B - o e

TheSn:,asdcﬁnedmtheConsanOrder oonsxstsofhvoclosedmmncnpalreﬁ:selandﬁllsand

o assoaatedf&:umthedsouthofWhmtﬁeldRoad,nvomxdmcsalongthtﬁeldRoad(omof

,wlnchuupgradmnofthc!andﬁlkandﬂwothm‘ofwhlchwasdesuoyedbyﬁm),andpredmnmamly

| undeve!opedforstedpropatynoxﬁofWhm:ﬁeldRoadasshmoanmel The two closed landfills

. mrdénedwasﬂxewstanhndﬁﬂ,whchwvmmmofappmmmmdyﬂmandmcwm

' landﬁﬂ.whzchoovasanmofappmmatdywacm Fxgurelpmtsatopographxcbasemapof

A theSxtcandslwmthemametefwxm
1.2.1 EasternLandﬁll

ﬂewsmhndﬁﬂmdudammd;mnwfmcm&fomhndﬁnopmnmsbuddmgs,andfwr

lined leachate collection lagoons. 'Iheamsroadsbothonandoﬁ'ofﬂwlandﬁllaregmvd An 8-foot
‘-'mghcbamlmkmmyfmwwnhlodungmﬂmmmndsmewstmhndﬁﬂ,mdudmgﬁw

. lagpons. undﬁnmgofpmdommamxymmmpalmmmuumdebmmpmmybegmmme
51950'sandoonunuedthmugh1936 Soms industrial wastes were also reportedly disposed of at the
landfill, Apomaofthe&stcmhndﬁﬂsrqaoﬁedlyundedmnbyawmpacwdbwpamabmtysoﬂ
tiner. A leachate collection system was installed and is curretly operating for the lined portion of the

-

T

r .

mmmsmvwedmszMwnmmhgmmemomammm \/
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pmnpmgsystuntothepubhc!yownedmunmtwodcs In addition, sevcra!passwegasvunshavebeax

_ installed on the landfill 'Ihe&stcmlandﬁllwasclosedmw% andwvuedwxﬁxavegetatedsodw.p |

‘ memdwpmmdagmdedandwnpacwdbwpenmbﬂnymﬂmmmawmmolmde
. slopebmch&sandnp-mphnedchammlstownveysur&ccwateroﬁ‘oftbehndﬁﬂ '

| 1.22 Westem Landﬁll

Thewmemhndﬂuwpmwdymvedpredmmmﬂymmmpdmﬁmandsmmsmﬂwaswm
alkali sludges. Landﬁ!hngactxvmaoommd from the 1960's until thc mld-l970's Followmg closure

o dumgmemwgmewsmlandﬁnwasmmmambwmmsonap The side
' s!opsofﬂxclandﬁ!Lwhxdxwereclosedmﬁxewﬂytonnde?O‘s axewrremlvcavetedbydectduws_ S

woodlmdswrthtmssumatedtobeuptoZOy&rsmage 'l'becmmofﬂxelandﬁﬂ,wiu&wasmpped

. around 1980, is curmtly covered w:th grass&s and shrub/brush vegaauon l.nchatc eollectxon drams i

arcbelxevedtohavebeeamstalleda!ongﬂ)emrﬁmstpomonof&nclandﬁﬂandoormecwdtoﬂxclwdxate »
conccuonlagoonassocmedmmﬂneastcmlandﬁll Twopasswelandﬁllgasveutsweremstal!edmﬂwe
wutemlandﬁll Amsroadssurroundthelandﬁll '

1.2.3 Other Major Sxte Features ‘

Anumnmedmbutarwaacoosmngdgandnsassocmedwahxﬂsandnpananww,ha
appmxnnmlypmandehmtﬁeMRoadmdﬂowsmmasH&wmmmcumthmughtthm The }

CaeoosmgClwkm'bmaxylsapcxummlstwhxchongmatsastofﬂane ASpnngTownshlp

?scwermamxsahgnedad_;acmttotheCaooosmgCreekmbuta:ychamel lnatlwsttwolomhm,the

scwerhnensacposedwxﬂ:mﬂ:eduanml Twosmallsurﬁcewaterdramageways(ﬂxecmu'aland

‘ "_wsmdmmagmmys)mgmatesmﬂ:ofﬁwSmaMﬂwammeSmmmwemﬂummme
: Cacoosmngeku'ibmmy ' ‘ ' :

_ TwopnvatemdmcsarelomtedalmgWh&tﬁcldRoadwﬁhmtwaxte The Cass residence is located

. norﬁxofthtﬁddRoadatﬁw&swmpommoftheSneandsupgadmnofdnhndﬁﬂs The Nein
) mldcnce,whmbbumeddownmNovembcr 19933ndrcmamsunocwpxed,lslomtedsouﬂzof
Whmtﬁddnoadappmmaxexymdmybawemummandmmbmdam Except for the
"Cmmmmmm&wdwsmmmmﬂmamﬂymv N

souﬁmfacmgslopeonanmst-westmndmgndge Fonnerrmnewodongsarelomted]ustnonhof |

R 1A
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- ‘Wbmtﬁe!dkmdwnhmtlnswoodedaxm. Ombusmms(Za'besAucuonHouse)xslomtedanchxte
,smﬂmfwm:ﬁeldkm | | B ,
landusemﬂwvmtyoftchmumucdmdusmanma!andrwdumd 'lbcl988£x151mg
"undvseMapdmbpedformeBmm:ycqnmemmm(BmCammemg |
 Commission, December 1991)dwgnmmema,omyofmesmormsm@mmmdwas o
prmouslydcvotedtoland:ﬁllmgachvmm TheSncxssunoundedbywood!ands.amaﬂm:alﬁddsand"
‘sparsely populated residential areas. Undeveloped deciduous woodlands are located east, west, and
north of the Site. Agricultural fields are located to the south. Residential homes are locited along
WhmtﬁcﬂRoadbo&aaandwstofmeSm,ﬂmgChapdmnRoadhwdmofﬂwSmand
‘ a]ongGelsmgerRoadlowednordlofﬂwSrtc Ingeneral,ﬂzerwdmmalongChapclIﬁllRoadand
Gelsinger Road are separated from the' Site by topographic ridges. Themxdenc&alongW}mtﬁeld_ \
Roadmbmmdmﬂmthevaﬂcywn&mmgwmmﬂeldkmdandthe&mmgc:eekmbumy .

1.3 _Summaryofthe'Remediallnvestigaﬁon . : ; L o
' 'Iheleaspe:fonnedmthrecphas&sofﬁeldmvsﬂgaﬁon,Phase 1A, lB andlC andmvolved'. :
extensive programs of subsurface exploration, field testing, sampling, chemuzl ana.lys:s geotcchmczl
, ana!ysa,andda!aevaluanon. Themvsuganondcﬁnedthcgeology.hydmgeology construction of the
| mmm&mmmofmsmmwmmwcmm[
- habitats; ddmnmedﬂwnaﬁneandaﬁaﬁofwnsummcdaeaedattheSnemidmmmdpotmml
| &tenwxanmandUansponpathwaysavadabletoﬂmecomms '
LandﬁIlCapInvest:gauon
mhndﬁﬂmpmsuganmddamnedﬁmmemsmgwpmmemlandﬁnwaswnmaed
',Mammmdmmmﬂummmm The
,mnhndﬁnsdcsbpumwenvegdztedandmr&mmmnudbmch&dnedmﬁﬁomme
steeper areas of the landfill to rip-rap lined channels. -In general, the existing conditions on the easterm
:!andﬁ!lareconsxstentwnhtthassauI—Ians!cyengmzersclomp!andiagrams,appmvedbyPADER.
‘ w!nchshowaz-footthxcksoﬂmplayetwnhgndedandbenchedsmslopa “The existing cap on the
hndﬁlehﬂeachbmnglowumpthmlmmaxﬂﬁdddmsmsmmﬂwmmhndﬁlLdso :

k appmmhavebemwmpacmdmdgndeddumgdommﬂhashavﬂyvegmiedmdesbpa

~

» e

| ‘-GoldaAssoﬂéwé. | AR303'|+3!; -
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Themmcmkusedmwnmudﬂ:capsmgmemﬂymusumdashndﬁﬂmpmtmwsbasedmﬂw
A nmsurcdlargepropommofﬁms lmwpennwbxhty,andlowsuscthmyforvolumcchange Ovemll,
,ﬁemmgmpmammsmgmanyofmeqmnymmmappmpmmformdﬁummAm ‘

: '-'pafommgmnyofﬂzeﬁmcuonsforwhxchﬂwywmdwgned 3

‘ A"Geologlclnvsugahon ‘ . S
nwmxﬂtsofdxegeologlcmmganondaemmedthatﬂxemm:swedmbascn'nassxsﬂxcnwstlmportant '

loglcfanneaxtheSm“n&xmpecttogoundwaterﬂow ‘Ihedxabasemassnspmcntben&ﬁxand
o gma]lymcxrcls the Slte in a sancer-like oonﬁguranon, provxdmg a physical and hydrauhc barrier, The

’dxabascandltsormtanonhavebecmdmuﬁedthmughrchonalgeologucmppmgpexfonnedbyﬂleUS
' Geological Survey, Golder Associates’ surfacegeologymappmgatandm&\cwcmnyofﬁ:cSttc,and
subsurface acploranon bonngs performed by Peffer Geotechnm! Corporation and Golder Assocxats
‘ ThehﬁxologmovedymgﬁledxabascaltheSnehavebeenldermﬁed,howwer they do not-influence,
groxmdwatcrﬂmwassxgmﬁwnﬂyasmcd:abmwlnehhydrauhmllyoonu-o!sgroundwatcrﬂowducto
ttsonemanonandlowpemmbmty

Hydrogeologxc Invesugatmn e - .
'-MmultsofthchydmgeologlcmvmmcondumdatﬁwSmMdecpmceoftwoﬂow .
systans asha]lowwatertableaquer andadeepcrsam-oonﬁnedﬂowsystun Groundwa:erﬂow
.,wﬂnnmewamrmb!eaqufamopogmpmwymouedwr&ﬂwmdmdmsdmmngmﬂn
Caooosmngdcm'bumrysystmn Flowmﬁxmﬂaedeepersystamsmolledbythedmbase whxch
'.'mbmmg\hydmmcmmmpenmbmy asmmpaammmaedaﬂmm

: .fmﬁammamukmlawa!ﬂowwﬁwmnhmdﬂmupwardﬂawmamdymrewmdmg

ﬂJeCacoosmngkmbutaxysystan Wrﬂnn&xeCredcsystmthetwogmmdwamrﬂowsystumtmd
, mmﬂﬂmwm&emw@mwaﬂupmmdcmmnydschargngmme&mmg
_ Creckm'bma:yassur&oewaterorassubsurﬁccbaseﬂow Thedxabascacts‘asbothaphysxmland
: 'hy&mﬂicbé:ﬂawhichpmtsddxmardﬂowmmedéépaﬂowsystanptﬂwsm. |

' Ecologlcal Assusment o

;ThcewlogwdmwnduaeddmngmeMWludedwalamsmmﬂMbm,aMMc - _

‘habxlatsaxmeSne Appmxnnatcly l6mofsmmcomdorweﬂandsalongthesmﬁoewater ,

dmmagewaysandﬁxeCaooosmgCred{mbmrywercldeuuﬁedattbeSne Inaddxhon,seepage
wetlands, whndxdxdnotmstpnortohndﬁﬂmﬂucﬂonaxepmaﬁmﬁxehndﬁﬂsmfaoe chen

,Golde_r" Ass’od"a'tes

n3303u35'”
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‘ma;ormmalhabmwpawerezdmﬁedamm mamamwudhfespemahmmdwdoped
basedonobse:vanonSmadeatﬂxeSlteandﬂxchnsylvaanxshandWﬂdhfespecmdatabase
Nmuwsoﬁ-s&andwologmllymﬂmtmmmﬂhabﬁaﬁwmdﬁmumduhmgmmmﬁm
diﬁ’amcaﬁ'omiheon-sttcmmalhabm 'lhemxltsofdmbmth:cmacmmvmebmsurvey
shomdﬂaﬂaquanchabMBupsummofmeSnemwfmmdbbeembgmuyamﬂarwmeaquauc
'lmbmdomstmmofﬂnsxte ThxssunﬂamybetwembackgmmdandﬂleSneshowsthattheSme

‘ aquaﬁchabxtatssuppoﬁnomalabundambenﬂncoonunumusnchmmxadwmny Nonte—re!ated _ 2

- nnpadstoﬂx&aquaﬂchabxtatsorﬂ:wcommunnysuucumwereobsewed.

SampﬁngandAnatyses y : : .
Envnnmncntalsamphngandanalys&swereoonductedmdxreephasa(?hase IA 1B, andlC) Phase

g lAsamplswerese!ectedat"worstmse" locations orlomtzonssuspeaedofhawngthehtghstpomnal‘ : '_

_ forﬂwpmwofSn&mhwdmemSmorderwmbhshchammlsofmmlmcem(COPC)

) mgmmdwater soxl,lacha:a,smfacewater sediment, and air. EachPhaselAsamplewasana]yzed .

‘fortheomnpldeCmmaaLabommrmewwlmgacqnpwndhstandmrgaanalywhstof
'cons!mxms Fol!owmgﬂlecompleuonofthel’hase lAsamphngandanalyss,USEPAselectedthc

COPCforﬁmhcrevaluanondunngPhase IB and 1C Mnchfocusedonassasmgﬂwmtmtofﬂw'
. COPCmﬂlevanmmvuomnemalmedm.

 Forty-two groundwater well saimples (including one mine drainags sample), fifty-one residential and -
~ business well samiples, eleven surface water samples, fourtcen sedimentjs’amp!s,.twenty—two‘ sail

‘samples, and eight leachate samples were collected and analyzed during Phase 14, 1B, and 1C. For the

',annuﬁa,aeanprehmveﬁe!dsaeemngpmgramwaswnduaeddunng%aselAandscvmtema:r:'“‘

sampkswerecoﬂectedfor!aborato:yanalysxsdumg?hase 1B.

' Fate and Transport Charactenshcs : L ‘ )
o Swaﬂ&donmdmﬁﬁedasaﬁcﬁng&efa&anduansponofmsummmedmﬂmmm

mxmnmtalnwdiaattheSxtc. Gmmaﬂymetalsaremcpeaedtobepuszstanmmvmnmtalmedxa :
- uinbVOCsandSVOCsmﬂbelsspusMpnmardyduehbmdegmdahmandwhﬂmﬂom
| ,-Cmsuummedmlmhmseepsmmmybemmponedmmmmdsedmmma
mmmﬂpmpxﬁﬁonnmo&'md,toalsscrwmwgrmmdmmmﬁlum Howevu' the RI -
dmmmmvoamdsvoadmwdmsoﬂmmmmmwmmvoa

, Iﬂmvrsemnotmpacungsednnmts Acompansonofbackgrmmd(upstmm)datamdmmﬂaatthe

Golder Assoclates
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* constituents detocted in surface water and sedimeats can generally be attributed to non. Sito-related
--. s.- ‘ : ’ . . - ) ) ’ V ‘

ThcpmmWMnsponnmhamsnforVOCsaﬁeSncmgrmndmterﬂowmcvwmaléscbmgew.

. surfacs water. TthIdanmsUatedthathathwaynsweudeﬁmdmﬂxmga:dwthedmmofﬂow
'anddeﬁmumofdledxschargelo@auon GroundwatcrﬂowatﬁeSxtcfollowstopogmphynorthwardto
thekasystanwhcrethewatenschameledwmtwardthroughthewaﬁcrtableaqmﬁrmarclanvely :
narrow cross-sectional area at the west end of the Site. Deepﬂowcomponmtsareeontrolledboth
physxmﬂyandhydmuhmﬂybyﬁxepmmocofalowpennmbdntyhxghlmddxahase\mxtwhxd:j
aunderlies the Site. Thus,ﬂlcwmmaldxsdiargeofgroundwaxerﬂow&mnﬁm&te(boﬁxshaﬂowand
deepﬂow)umﬁowdcsystunwm&wnsmsofﬂnCaeoosmgCredcmbumrymﬁnemtermﬂ
subsurface base flow. Althougbconsummtsﬁom&lelandﬁﬂhavebemdewctcdmgroundwateratd)e" \
Sxtc,theyhavcnotbemdctzcwdmsurfaocwaxers 'nnsmaybeattnbutedtothenamxa!procsswoff '
'dlluuon, blodegradanon, adsorptlon, and/or volatxlmnonmthmﬁcCaooosmgCreekm'bmaxysystcm

{Bmdm&émmmﬁmmmmmim'm'mmmmm
prmaﬁmbadcgrmndand/orupsﬂwnsampl&sandlmmpmtﬂmcmﬁahmsgmcmﬂylessthan‘ _
- regulatory criteria. Inaddxnon,VOCsa:epmmtmon-sncgroundwaxcrwhxchhmbemshownto '

o dxscbargemﬁwmr&mwmdmmgcwaysmﬂﬂ:c&mmngekm'butarysystan However, as

'mabovmmmummhmmbmmmdmmmw,pmbamymofmwm |
uansportprowssmhstedabove ' '

Golder Associates |
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20  SITE RISKASSESSMENT M'ETHODOLOGY

1 ‘ThemeﬂmdologyfoﬂcwedmtthRAforassssmgpotmnalnsksatBerksLandﬁllubasedonthe o

'--BRAWokalanmmmdehvaablemponNos 1 and 2 and subsequent Agency directives (see
'AppmdmA) hMmpaunaRAgmcynskassssmaﬁgmdehnamused,mc!udmgpmedum :
dsmbedxntlwkxskAss&sanmdancc for Superfund (RAGS) Volumes I and hii (USEPA 19893, ‘

. l989b), Exposme Factors Hancﬂ)ook (USEPA, 1989c), Supplerm:ml Gmdehna for Exposure o

- Assssment (l991a), and USEPA chnon 11 Techmczl Guidance Manuals for Rxsk Assmmeut
(USEPA, l991b 1994a)

Rmkassssnaﬁsafoms&ppmsdwebpedbyﬂwNaﬁmalAmdanyofScm(NAS 1983) ﬂ
andxsusedbyanumbetofgmupsandregulatoryagmcm suchastheUSEPA. 'l'heproomsmcluds
thefollowmg: ~ :

. Hamrdldexmﬁmnon dwevaluanmofpotenualadversehwldxeﬁ’wts(tomcny)ofchermcals‘
' towh:chmdmdua]smaybepotamallymposed, )

. ‘Dose-RsponseAsssm t}wanalysxsofhowadversehmltheﬁ‘ectschangemﬁequmcyof' -
‘ occurrence,mmsny duratron,andmgnmxdeofwcposure ‘

. ExposureAssssmmt thzwtxmauonofﬁxeﬁ'equmcy dumuon,andmagnmxdeofhuman'_
—exposuretochmumls and, : 4 .
. RxskCha:actmzanon thcdetmnmanonofdmepmbabdﬁyofﬂxemnmoeofhmm\eﬁbctsm.

Th:sBRAteponzssuucunedmawordanoethhthcsuggsmdfonnatmRAGS PaxtA(l989a) Thz,
secnommchdedmmeBRArepona:easfollows

Sect:on 3.0: DataEvaluauon and Summary Statistics.
Thevabdatedmalyualdataﬁummemvmmnamlmd:aattheSmmwalumedfor
usmbdxtymtheBRAandibrmmma:ystatxsncs .

Secuon40' Chemicals of Potential Concern : ) ' :
: Omnmlsot‘potmtalconoem(COPCs)thatareassomatzdwnhtheSrtearexdmhﬁedm'
_ vanousammmnentalmedm. '

' SecttonSO' Toxicity Assasment )

‘ ﬁebwmhamrdsammmdmthCOPCsamxdmuﬁed.andthcmhhomMpbawemdoseand

mponseuwduatedwdmvcwmcnyvﬂuesforusemsmmnngthemdmmmfadvmj
: 'eﬁ'ectsa:dxﬁ‘erauacpomreleve!s ‘ P , N

.GogdefAs§odateS" i AR3031§38
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Section 6.0: Estimation of Exposure Concentrations o o
Exposumwncwtaumsam&mmtedforthOPCmvanwsmwronmmmlnwdmfor
' ﬂmuﬁede:q)osu:epathways :

- Section 7.0: ExposureAssssment . ) '
-ASnedmaermnmmthemmdpowumlecposummpmded,mdudmgreceptor
population analysis. . The exposure pathways are defined and identified in terms of COPC
‘swmeandwwwngnwdxa,ﬁxcanduamponmﬂmcwlmscmedm,oqaosmpomrsand
"mummmdﬂboﬁwnaumdmsonablcmSmmMOns

‘ ~ Section 8.0: Estimation of Human Intakes

» Mmdmp@ddmmmmtmmmmmbmmmmpmm ;
. denvecsumofhumanmtakcordosc -

Section 9.0: Rxsk Charactematlon
Tomatycntcnaammbmedwﬂhwﬂmat&sofhunmmmkcmquannfypmualhm!ﬂa _
~ hazardsor nsks associated w:th COPCs

- Sectxon 100 Uncertamty Analys:s
* . The uncertainties relatedtocompormtsofﬂchRA,mcludmgsunmofpotennal nsk,m
' eva]uatedqua.htahvely _ e ‘
~ Section 11. 0 stcusswn and Conclusxons
Amws:moftbepotumalmkmnmﬁ'ome:q)osummCOPCsspmwd " Also
prsmtcdarccondusxonsdxata:ebasedonmuhsofthenskassm /

_ Section 12.0; Ecological Risk Assasment . ' ' '
Ecological receptors mtheSncwc:mtyarendmhﬁed,andtbcpotamalmkstoth&meptors
‘are ass&sscd, usmg avaxlable qua.!xtauve and quanutanve toxicity information: -

{Themmmmmmlmedxaanalyum]damusedm&xeBRAmbasedmthegrmndwater surﬁwesod~ S

sediment, surface water, leachate lagoon water, leachate scep water, andausamphngammmase”

1A; 1B, andlC)pmaﬁedmd:eerepon(GolderMsomatm, 1995) Thcexposurepathmysand

mepmevaluawdmtheBRAmbasedmmecouoepmaISmmodddsmsedemm 1oand“
ﬁxrﬂ:erdxamdcnzedmtheklreport(GolderAssocm 1995)

Golder Assoclates |
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-3.q’ DATA EVALUATIONANDSUI\MARY STATISTICS

 ThePhase A, 1B, amllCRIdatahavebemvahdatcdusmgtheUSEPANauomlandRegmnmdm..

" validation guidelines. USEPAReglonmdataquahﬁmwercalsoused. The analytical data packages
. and validated data summary tables have been previously submitted to USEPA (Golder Associates, "

O 1994), ThcfollmvmgUSEPARegmnmdxrecuvstoGolderMsocxam, mmeapplmmofamlyml
| daxa,musedﬁorpcrfomngmeBRA ”

e DataqnahﬁedB K,orL(asdeﬁncdbyUSEPAch:oangmdanoefordatavahdanon)are‘
. not included in the selection of COPCs. OnlyﬂwmaxmmmdetectedvaluuofA(acceptable)
andl(sunmed)quahﬁeddataareusedmselecungCOPCsfortthﬁe While the use of "A"
fordaiaquahﬁmnondoanotsmalyfouvaSEPAchonmgmdame,nhasbwnused,
_durmgtthedcslandﬁnRIforchntytotdam&unquahﬁedormeptabledm ’

e DataqualrﬁedBarenotusedmtheremamdcrofmeBRA

e ThehbommwreponedvaluemusedasﬂmdaeaedmuhfordmwedmthenhamAm
\ ,J. _ SR

C . Forthoseeonstmxents,whereanon-detectvalue(le U, UL,andUJquahﬁcrs)wasrcported
. foragwmsample,ﬁxevalueusedmthemlculanonofsummarystansumxsone-halfofﬂw -
. . sample quantitation limit (SQL), or contract required detection limit (CRDL), for orga.mc and -
- morgamcoonsummts,respecuvely

‘.'."-, Inﬂ:emseoftheda!aqua.hﬁedasl(orl..,one-ha!fofmereportedvaluexsusedforﬂle -
g snmmmysmnstmmlculauon -

. Forag;vmsample,consnmeutsthatweredetectedmblanksamplwa:enotoonslderedtobe. :

" Site-related or detected unless the sample concentration exceed the level in the blank(s) by five .
times or more. The sample concentration of common laboratory contaminants (viz., acetone, 2-
MmmpMsms,methylmdﬂonde,andmlume)mﬂdhavcmmmedthe
omammonmdwblank(s)bytmmnaormrembeoons:dcmd&te-rdmd. ,

) Noquuahﬁeddaﬁmacdudedﬁomboﬂxdwde&mmaﬁmofﬂwﬁequmcyofdeof 4
' acbammlandmﬁem]wlaumofthcmmoommnon.

. Fmr&anﬂymdsanmla,&chghaof&e&orcpomdwnmomumedformcpurposqof .

estimating mean concentrations and frequency of detection. In the case of duplicated samples,
' reponedconcmanonsareavmgedform]mlamgovmﬂmmneonmom

Chammloonsnmmwmdetectedmmmnmmtalmedmdxmngﬂxe%ase 1A, lB and IC RI

acuvmaattheSxtc. Smmmry sta.txsucs ofvahdatedanalytmldata, mcludmgthefrequmcy of
mmmmmmmmcmdMMmeWmﬁwmi.

cocntin AR303440
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surface water, sediment, leachate Iagoon water, leachate lagoon seep water, and air are presented in
~‘Tablslth.rwgh 12. Therang&spmentedmﬂuctablmtepmentﬂzennmmumandmxunnm _
’ mmm:epomdbyuwlabomry DuetoﬂacapphmﬁonofUSEPAdxrecuvsmmlwlanngthe
mnofdwdam,themmnwluepmmwdmynmfanwnhnﬂwmgerepommeahlslthrough
12. Mednmdmdedmmbgrmpsmpmwdcmnmymnsumofd:echamwemsummdamv .
o .deﬁnmgbadcgmmdcondmmsandpotmua]m-smandoﬁ'-sucemosumleve!s ’lhcfol]owmg:sahstv‘
\- ofammnmmlmedmmbg:wpsmdtbempemwmmxymnsmstablcmbcm o
. Upgradxent(Bad:gmmd)Groundwater(’l‘ablel)
e "Dawngradxeut (On-Sxtc) Groundwater (Table 2),
e os-s::c Resideatial Wel Groundwater (Table 3),
. 'OE-Sxte(Badcgmund)sm&oe Soil (Table 2y,
e '_m-s::csm&oesm (Tabie 5 |
. Up-Smm(Bad:grmmd)SurﬁceWater('l'ablc 6);
. ‘On-SxteSurfachater(Tableﬂ, -
L Up-Strmm(Backgrmmd)Sed:mu (Table 8)
B ;On-SlteSedlment(Table %
e Ludmel,agoonWam(rabxe 10y
. I.mchatcSeepWater('l‘ablell),

e AmbwntAlr(TablelZ)

»kshmﬂdbewedthatﬂwpmcedlmusedmalwlateehamw!cmsummsumrysmnsuwforthc_

y BRAd:ﬂ‘crshghdyﬁmnthatusedmtbch Forccample,mnmrystansuxmlw!amddunngﬁwm
-»dldanudesampledaMWberetheSQLmCRDLexeeededmOedxemmmmdaeaed p
,'mmmmm(swmmmmmmmkwussm 1990).

Howevermaccordamewrd:reccntUSEPAdxrecum medarawmmcludedmtheBRAmmmy"

statistics. Wom,ﬁxesmmwymnsﬂcspmmmdmtheklmaynbtpmsdynntchthemmry o

_ .'stansumpmanedmﬂnsrepon.ma!lms&s N

,"..GAo‘lderAssdc'iatési: AR303'}‘4' L |
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haddm&thaemmmmmymﬁxepmmofwanmmwsummsnwthcmsmmm

 detection limit. Thenmsuredeoncemauousofa:smandberylhummwmmtwomthz
'mmmm@ymmwmwwmmaﬁrmm Therefore,

‘A depmdxngmﬁeanﬂyﬂmlms&mnmmnmandmahodologymeithewpomdmthm&cmmy

be!ssthanﬂaenwthoddctecuonhmxt. Asarwult,unoeﬁmmyuassoaazedmd\mmuredlcvelsof
arsemcandbcwlhum. Formanganse,ﬁctorssuchasmrbxdnyanduonmnofﬂzesamplemy

mﬁremﬂ)quammm. Therefore,unwmntymayalsobeassocmedwmamsuredmangan& |

concentrations.

R
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' 4_.0 CHEMICALS OF POTENTIAL CONCERN

'lheCOPCsatthe Sxtcaxcpnmarﬂy selected in acoordancewnﬂ:ﬂneUSEPA (l994a) chlon o
Techmm!GmdanoeManual Amslatedmt!usdocunmt,theselecumprocsslsdwgrwdtoldmufy

_ mwmmMmmewdmhmMmme'. L

atasxtc Inpama:lar ﬂwcrauonaleforsclecungCOPCsat&xe Sltelsbasedonﬂlcfollomng

. .Evvaluaﬁonofesscnti'alhumannuuiqits.,'
As recommended m USEPA (1994a) guidelines, - maximum detectzd concentrations of chamcal
mnsummmmwmmaﬁalnwdmatﬁmSnemwmpmedmmmk-basedscmmgmmnom

developedbytheAgmcyforgroundwa.tcr sods andau'(’l‘abl&s 13,14, and 18, mpecuvely) The
maximum’ ‘concentrations pmented in Tabl&s 13, 14, and 18- ‘are scmmed aocordmg to USEPA -

. dxmcuvsandmaynotrcﬂeathemaxnnumooncmuwompmmtedmhbla lthrough 12. Bmuse

thcm,]ontyoftheSrtc,mcludmgthclandﬁlla:&s lsmrrmﬂyzonedformdusmaluse(BerksCounty ‘

" Planning Commission, December, 1991), andbemuseallon-sxtesodsamplsareﬁomﬂaelandﬁlled
areas, ﬂwcmmma]/mdea!scmmgmk—basedwncmﬂaﬁmsmmedforscbcﬁngCOPCsm

soils. haddxﬂmﬁwsaeanngeoncenﬂaﬁmforsoﬂsarealsousedforsedmmtsmﬁnsBRA(Table

l6)bewxseofﬁenonavaﬂabdnyofmedm-spwﬁcnsk—basedomomﬁanms for the latter. These Site- -
speclﬁcapproachtshavebempmwmxslyapprovedbyUSBPARegxonmforusemﬂnsBRA(see

Appendix A). .

emomnaumhawnabemdcvdopedbyUSEPARegmm,mkbasedmmumswmmlaﬂmd"

mmeBRA,andusedforselecnngCOPCsmth&scnwdxaatﬂ)eSxtc 'lbeapprcadlused,asagreedmv' '

w:&USEPA(seeAppm&xA),sbasedmpmudacpmmmr&mmandl&chatemdemm '

‘I contactdmngwadmgand/ortrmpassmgacuvmasatmc&tc 'Ihcequanmsa.ndc:q:osmpammas’
pmdedmAppendmloftheUSEPARegxoanedunlemdanoeManual(USEPA, l994a)and' '

* Section 6.6 of the RAGS Manual (USEPA, 19892), arcusedmdwwlw!ahonofnsk—basedsmmg

conwntaﬁonsforsurfaoewaterandl&ebatcnwdm Thenwdnodologyandocposurepammetcrsusedmf T

ﬂmemlaﬂanonsarepmanedmAppendeofthstRArepom ’mealwlatednsk-basedscreenmg :
oouomtranmsforsur&cemandlwchatemedxaarepmtedmhbls lSandl"l‘ mp&:ﬁvely

~

GolderAssoclates | AR3U3I¥|43
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' Thenmmmdmmmmmumwmuanonsmmvmmmmlnwdmmcmtpamdmthnsk-

- basedscremmgconcamnons Asmdmmdm"[’ablm l3througb18 eonstxmmbhichhave.

' maximumn- observed concentrations in exceedance of USEPA (19942) chxon 11 (or m!cula!ed) nsk-
basedsacmmgconcenﬁaﬂénsand/orashonlevelsareshaded. !

41 . Evaluaﬁon of Essential Nutrients o

. TbcRAGS(l989a)manualreconnnmdsthatchammlsﬂ1atm (l)ssema.llmmannuu'm (2)

pmentatlowoormuons(ne onlyshghtlyelevatedabovenamrallyocwmnglevelsor.

background); and(3)a.retoxxconlyatvcryh:ghdosa:(|e muchhxgherd:anthosewhxchwﬂdbe

assomatedwrthconmatﬂxeSm)shouldbeehmnatedﬁomconmdmnon,mordertofocuspotennal

. risk oa the ”most sxgmﬁmnt' chemicals.

{

: mu;mrgaxncchanmlsﬂmareclasszﬁedasssmualnumentsandwhichhaverelanvelylowtoxxcuy
‘ aﬁowcomenttanons(vzz. @alcxmn.mmgrmumpotassxmn,andsodmm)mehtmnatedasCOPCs

mmvmnmtalmedxaatdem

42 Selection of COPC; in Environmental Media -

4.2'..1' Groundwater

" Several metals were detécted in groundwater samples at similar concentrations in both background and.

&wngadimmmﬁhgmameQRe'Tmmﬁsﬁdemmdmmmhydmﬁmny

upgaﬁuﬁ(backgmnd)m&lcmomﬁahmsmﬁ:wnmﬁﬂmsﬁanhydmhmﬂydammml'

weﬂs,aspmﬁedmﬂwklreport(GoldcrAssoczatu, 1995). ’l‘hetwomethods(dxscussedmdetmlm

the RI report) are (1) the Tolerance Interval appmach as described in the USEPA (l989d) gmdance‘

doc:.mnm and (2) the Wilcoxon Two-Sample Test as discussed in Sokol and Rohlf(l969)

-'mmaamermmappmchmlmmuma,meuppa%%mﬁmmm:ofme

concmtxanonofanmlmbad(grmmdgzmmdwaw followedbyaoompansontodowngradmtdata. . |
DawngadannwmlmommommatmlmmmeUEwm,ﬂm,wmﬂaedwbeambumble
\ tobackgmmdcondmans ThercoxonTwo—SanmleT&compmhmdatnsds(backgmmdand-

_ou-sxtenmxtonngmﬂs)andwasusedmtheleponto mpecuvely tstthefol!owmgnulland

soldefAssogates S ﬁR3031}"|+h
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: Ho ,lbcpopuhnms&anwhmhthemdansctshavebemdmmhaveﬁmsamemnﬁe the
. 'testdocsnotshowasgmﬁmtdlﬁemcebetwemdwtwosamplescts),and,

3 Hy: Thcpopnlatmnshavedxﬁ'emnmrs(ne tbemshowsasxgmﬁuntdxﬂ'ermocbmvemﬂw o
R .,twommplcsds)

“The resuls of the statistical analysis of the upgradient groundwater mitals data (total and dissolved) in
'canpmmm&tbcdawngm&mtda&m&ca&thaﬁmgmﬂmsﬁedﬁeazdmmmof'
‘ ﬂummnmmqbcw&uml&iandmngan&scmlwsﬁmnwhﬂmedmlsforbadcgmund'
groundwater. Itlsnotcwonhyﬂ:at,mﬂltheacccpumofmngame ﬁmeWnlcoxonTwo-SampleTst‘
| dsodidnushowasmnmmllysxgmﬁmmaﬁemwbawemmeupgaéung‘amdwwdmanddw

: ;_on-sxtedatasetsformwedxermm!s

¥

' ltshouldalsobepomwdwtthatthcpmmceofmctalsdetectedatﬂanzlsnotune:qnectedbmuscof’ |

"ﬂveaustmceofﬂwmumapa!sohdwastc backgoundoondxﬁons andthenam:'eofthegeo!ogxc e

materials. In particular, thegeologlcsmdmcmductcdatmeSncrwwledﬂzepmofpyroxm

'feldspats,lumm,mgneme,mrbozm uon,andvanoussulﬂdcmmexals Infact,tthxtzoontams

'nuncmhngﬁancanaametamorphncscamoredeposns whxchoﬁeneontamvanousuaoz:mem!s

”oontammgnnnem!assanblagmvdnehmdxssolvemtogroundm 'l'herefore ltlspossiblcﬂmimost‘ A
' bofﬂxemaakdaeaedmgrmmdwamrmybeassmmzdw:ﬁuthcmckbammmeSne '

Y
14

Asimﬁmedh'l‘ab!é 13, ﬁeniaximinneoﬁomuaﬁons of several mmcémsﬁmam'daeaedinboﬂ: :
badcgmmd(upgradxent) and on-site (downgradient) groundwater exceed the USEPA (19942) Region I

nsk-basedmmgcommu'anons Consequently, selectedmo:gamcCOPCsforbod:badcgmmdand o
onasncgmmdmtuwillbesepamtclyevaluatedmﬂxeBRA ’

TheBRA:scnnsxdcrmgonlymorgamcomsummsmbadcgroundgrwndmter 'Ibemedewctmnof
organic = constituents (brmmmethanc, dﬂoronmhane, and 1,2-dichloroethane) in backgrmnd_
| Wsm@&dmﬁammﬁdmmﬂm&mﬁmmmm

"f‘.‘.‘,mmcmsxdaedtobenam:allymmng Rathcrﬁ&scoxgamcconsummtsmaybearesxﬂtof L

‘Iomhmdmxpactﬁmnamxdmceorﬁomoﬁwrunlmownsoum AsdxswssedmtheRI,orgamc
consummtsmgmcmnynotdetzctedmbackgmmdgroundwatu K .

L]

s an

| commmm pp303u65
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. Basedmtheabovcmnmale,ﬂwfouomngchamm!wnsnmmts,asmdmwdmhble 13, areselecwd

. asCOPCsforthe gmmdwatcrmdmm
Background o ‘ On-Site
Beryllium v : Banum Chlorobenzene
Copper- - Cadmium- - 1,4-Dichlorobenzene
Lead -+ Copper -+ L,1-Dichloroethane
Manganese. - Lead 1,2-Dichloroethane
. Nickel : °  Manganese - 1,1-Dichloroethene
Vanadium Vanadium _ Total-1,2-Dichloroethene
Trichlorocthene -
. Vinyl Chloride
- Off-Site Residential Groundwater .
Arsenic Chloroform
' ' 1,2-Dichloroethane
l,l;Z-Tridxloroethane

Bw(z-emymaybphmahm,wm&uammhbomwwnmmmantmsdemdalmﬂwdsm 10

on-s:tcgmundwawrsanmlsdumngthePhasc 1A sampling event. Howcver thlssamvolatxlcomnpomd |
' v_wasn_o;d@ectedmanyoftheﬂgmmdwaxctsamplstha.twexecol.ectedandanalymdaspartofmc

A'Phaselevcsuganonattthxte Thus,thxsoonmoundmynolongubepmaﬁatdeteaablelevdsat

" the Site. Fmﬁmme,whﬂemphasemdamzhdaumdxdnaqmmmemmmasbm-' -
mbmd.thedetecumofﬂmwnsumanmyhavebmambutedmsamphngorhbom

-eoninmmanon during the Phase 1A mvsuganom However, as directed by USEPA, bis(2-
cthylbexyl)phtha!atewascvaluaﬁedsepamelyforpotmualnsk

"nsmndbgwedmfondwingusspA(lwlb)Regionmg:ﬁmthesexeeﬁmofCOP&inan. -

*site groundwater is based cn the data. from a subset of monitoring wells belicved to be represcatative of
~thzmsmabhmmdnmmwxpommforthehypoﬂaeﬁmlﬂmmmidmﬁﬂusésmaﬁoﬁe monitoring
wells C-5, G-l, G-4 G-5, G-6 G-lz, G-13, MP-14S, andMP-l4D) Consequently, the maximum

; concumanonspmmtedm'l‘able l3mynotmﬂectma:umumvaluesreportedm’fablc2 These wells"

mxowedmﬂwpomonofthes:mwmmmmmosummposslble(albeamay)am

i

GoldgrAssoclafes ’ 3 53303“*5 |
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mcludethehglmtconcmtahonsdctectedmﬂlatam Theranona!eforthcselecuonofthemautonng. .
mllssﬁxﬂydscn‘bedewuoné lofthstRArcporL

_4 22 Surface Soil

As indicated in Table 14, nmnmnmdetzctedomomﬂaﬂonsofberylhmnmm—sxtcsmfaccsoﬂao |
mg/kg)acceedﬂerSEPA(l%a)mk—basedsmmgwmmﬂahmofOﬂmg/kg However, the
detededmmmmnomcmtraﬁonmbackgroundsoﬂs (ISmgﬁcg)alsoucwedsthcAgmcy}
mmmmdedscreeumgva!uc 'l'hcrcfore berymumlsbehcvedtoberelatedtobadcgrmmdoondmam
mdwmbesepamwlywaluawdmchRAfmboﬂxbadcgouMmﬂmmecposmsmnmas
' dlrectcdbyUSEPA(seeAppmdxxA) |

S There is no ava.t!ablc USEPA nsk-based screemng concentration or toxlmty ﬁctor avaﬂable for the‘ ‘

ass&ssmmtoflwdTthSEPA(l994c)hasmdmtedﬂ\at400mg/kgofl&dmsodlscomlderedtobev :
protecuvc of sensitive subpopulauaxs (such as chﬂdren) for potem:a.l mxdenua‘] exposure. It is, ‘
hawever notcworthyﬂlatSrte-relaxed sampl&s arewell belowthmelevels (Table l4) '

_ Basedmthcabovetanonale ﬂmcfollomngcompounds amdxmtemeable 14 aresclecwdasCOPCs
' ) forﬁwmrﬁccsoﬂnwmn

Mgmm_ﬁc_nl - OnSiteSil - T

Benzo(a)pyrene -

44.2.3 Surface Water

TableMmdmwofﬂdedxmwmsumaMmmr&mmm&emadmd |

‘ nsk-basedscmenmgooncenﬁaums ﬂxcmfore,COPCsarenotselectedforthcsm&ocwatanwdxmnat' ‘
-' dJcSnebemusemedaeaedchammkmmrfawmmdonamscpmdthmhmman
,_mmdewssmmgulmylmxs

Golder A_séqc!ates '
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424  Sediment

As indicated in Table 16, the maximum detected concentrations of three inorganic chemicals (arseaic,
beryllium, and manganese) exceed USEPA (19942) risk-based screening concextrations. in both
backgroxmdandon—srtesedxments Hmce,ﬂmechmum!sarebdwvedtobcrclatedtobackground

. conditions, or, arenamraﬂyoowmngattheSne Therefore, they will be separately evaluated in the _

BRAforbodlbackgroundandon-srteexposurescmanos.

Basedonthcabovemnonale,thefoﬂomngchmmls asmdm:emeable 16, areselectedasCOPCs
forthesedimmtmedxmn. ' ‘

-

B_aCL:gmmS;od!m On-Site Sediment

Mc o 'AArsenic .
Beryllium - Beryllium .
. [ 3
"423 Leachate

' AshﬁimxedinTaBIe lf,noneofﬂwdetcctedche‘nﬁc_:als inlmchatelagoonwaterorlwchﬁtcseepwater
 at the Site exceed calculated risk-based screening concentrations. It should be noted that there are no

, ava:!abletmuutyfaaorsmthwhxchtocalwlatensk-basedeoncentaﬂonsforlmdand&chloro-}\..
methylphenol. Ingmaal,havymetals(suchaslwd)am,bowcver notdermaﬂyabsorbedmdwrpure‘

* unbound state. In adkdition, 4~chloro-3-methylphenol at a detected concentration of 2.0 g/L in leachate
wepwataunaacpecwdmposemawepmbbhuhhnskaﬂwSmmemmebwkvdofde
whxchls,emzparanvely be!owthensk-basedscrmmgconmnomformofthemorctmuc
A omlpmmdsdetwtedmﬁmenwdm.

'Basedontmabovexaumaxe,mCOPCsmsenmdfonhexmlagommormm
W&&S@bmmthed@w&dchmuwlsmﬁsem&adondmsem@tﬂhd&mhm
' thanrecomnmdedUSEPAregulatory!evels

4.2.5 An' e .

' Aspmentemeable 18 noncoftheamblentalrsamplsﬁ'omlagoon,lachmseep Nemmxderm,
and peumeta' Iomnons mcceeded‘quxcy-denved 'screening  concentrations. 'l'hevmaxxmum

Golder Assoclates
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wnwmomofsamchamwwmpmndsdamdmaﬂmmuwnngsamls&anpassmmame

- . Site did exceed USEPA (1994a) risk-based screening conoentxanons There are no available nsk—based .

screenmg eonoam'aums for l,2-dxch!om-l l,2,2-teu-aﬂuoroed1ane and 4-ethyl toluene. However these

' vcompamds atﬂ:cudetwtcdlowcmcmﬁaﬁonsmaxr a.renotc:q:ectedtoposcanypotenualhm!ﬂ:ns!s ‘
ﬂzatwiﬂbegrmterﬂzanreommmdedUSEPAregnlatorylevels '

- Basedcuﬂ:eabovemnona!e ﬂwfoﬂowmgconsummtsdetectedmpasswegasvmtsaablew)arc "
- selectedasCOPCsforthemrmedmm

. Benzene ' Trichlorocthene @ o . - :
Chlorobenzene © - Vinyl Chloride = - B Lo
Chloroethane - Total Xylenes R _ B L :
Ethylbenzene @~ Dichlorodifluoromethane
'Hydrogen Sulfidle - 1,2,4-Trimethylbenzene

" Toluene o '1,3,5-Trimethylbm'w1c~ '

'"ﬂ\eseCOPCsarcscleaedforambxcntanmordertoperfonnaveryconscrvanveassmsmmtof
' lpdmua]mlmﬁmnmosmemmrbomedmmhbo&m—snemddownmndofﬁwmmdﬁu It
'shmadﬂsobemprasmmamofmechmmlsdamdmmbmw uthcrm-smorattheg
pmpertybmmda.ry cxccedAgencyscreenmglcve!s Potenﬂalreocptorsarealsonote:qaectedtomhalc
purelandﬁllysattheSnc | : -

J
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50 'roxmmr ASSESSMENT

mpummdmemmyaswmamxdmnfymcmtamdadvmehwm:ﬁemasmm '
cxposuretonte—reIatedsnbsmncwandto evaluate, usmguunwnmltox:cxtyva!um,ﬂ:elikelmood&xat
ttmeadversee&'ectsmyoecur Thetoxxcxtyassmsmentformsnskass&sstrmxsoonductedxn.
aooordancethhRAGS (USEPA, 1989a).

Ingeneral.to:acxtyassmsmmtxsoondudedmtwostagﬁ ham:dxdeuuﬁmuonanddosc-mponsa
- evaluation. }hmdldmﬁmmsmcdmmmmofwhmmmposumwanagmmﬂmuhm _
anmcmsemthemc:demeofadverseh&lﬂxeﬁ'ects whxledos&rsponseevéluanonxst}wprocssof
qmmmhvdychamngmemhntMpbawmmedoscofachammlammempmang
incidence of deletenous effects in an exposed populatxon (USEPA. l989a) Tox:crty information on
chemicals is available in the Agency for TOXIC Substancw Dnsm Registry (ATSDR) Toxxcologm.r
Proﬁlw, the scientific literature, Heaith Eﬁ'ects Asswsmem Summary Tables (HEAST) (USEPA,
: 1993a),andsmteon-hmdatabm suchasthelntegrated Risk Information System (IRIS) (USEPA
“'_1994b) ‘

B 51 Toxicity Information for Nonéarcinogenic Effects

Systemic toxic effects other than cancer can be associated with exposures o chemicals. The reference
dose (RID) is the toxicity value which is used to evaluate the noncarcinogenic efficts resulting from
. exposure o a chemical. The RfD has been developed on the premise that protective mechanisms exist
* that must be overcome before an appreciable risk of adverse health effects is manifested during a defined
exposure period. Tbatn,thmuathxmbolddosewmchmustbeawededbefomadvmeeﬂ’emate
Alikdytooocm mREBdcvdopedmnﬂeathedtxmnonofaposure(eg,mbchmmcandchmmc '
ecposum),andthemneofexposure(n.e.,mhalanmandoral).

| Chmcacposm'sudaﬁnedmRAGS(USH’A,l989a)asarepwtedorpmlongedacposure(le from
' seven years o a lfetime). The chronic RD is a daily exposure level that will likely. not result in an -
appmmbhnskofddmmeﬁecmﬁomhfeummcposmwthegmadpopuhum.mdumng
smsmvembpoptﬂanons. ForpurposaoftmsBRA.thschromcRﬂ)uuulmdtocvaluate
nmmmgunceﬁ‘edswhchmaybeassocmwdmthpctumalm:posummﬁmcoPCsatheSm

“Golder Assodates
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~Ca:cmogmsmya!sohavcsystamce&ctsoduerﬂ1anmmer Carcinogensareﬁmseva!uawdfor ’

potamalnon@mmogmlctox:ceﬁ'ectsanda:emcludedmmedetcnnmanonofchmmctoxxcrtyhazard‘_

mdxmv.hmhdmmdmzenon«znocrhazards Carcmogemceﬁ'ects howevcr,arcusuaﬂymmfatedat "
'"levekﬂntmmgmﬁmnﬂybwerﬂ:anthoseassomatedmmcmmcm thus, cancer is
_usuaﬂyﬁchredanmmﬁvmcﬁﬁ’eaforehammlsﬂlatehcnwmnogmmasweuasnoncaranogemc‘

 Two chrocic toxicity parameters that are used in establishing RADs are the lowest-observed-adverse-

eﬂ?ectlcvc!s(LOAELS)anddmenoobscwed-adverse-eﬂ'ectlevels(NOAﬂS) The LOAEL may be |
deﬁnedasthelowstexposurelevelatwhxchﬂ;erexsademonstratedstansumllyand/orbxofoglmﬂy: '

'sxgmﬁwntmcmscmadversceﬁ'ectsbctweenﬁwexposedamm!populaﬁmmdﬂmeoontolgrwpma

toxloo!ogm.lsmdy ﬂxeNOAELnsmcmcposurelevelaxwhxchmcrearenodmonsuatedadverse_

'_ A’cﬁ'ectsmadose-mponsetomcuysmdy Uncertamtyfactorsmaybeﬁuﬁ:erapphedtoﬂmcreported
NOAELsorLOAELsmordertoadjustfordatahmrtanms andfordxﬁ‘cmbetwemexpenmtal
anuualcxposureoondmonsandhumanaq)osum(NAS 1977) Ttmcﬁctorsa!soawomtformlwrmt. !
“vanabdxtymhmnmpons&stochamwlagm andforgmera!unprecxsxonmed:apolanngﬁ'om |
"labomo:yammalstohumans 'l'hcnorwanogemctoxxc:tyva!uw (i.e., RiDs) dcvcloped by the

USEPAandthe eonwpondmgcnhczl effects fortheCOPCs atthc Site are summanzemeable 19.

1

5.2 Toncxty Informatxon for Carcmogemc Eﬂ‘ects L TS

‘ Potmualhumanmnogmxceﬁ'easarewaluatedbasedmﬂwchumml-spemﬁcslopefactorsandthc |
» we:ghtof-cwdmcc c!assxﬁmons of the USEPA. The wexgbt-of-evwmcc classxﬁm::n is applxed to the

detmnnmnmofﬂwpmbabdnyofmnoermmmhumns basedm&xestrmgthoflmman

' epxdamologmland/orammalsmdydata 'Ih:ssystcmongmallydcvelopedbyﬁxe International Agency

forRmrchonCam(IARC),hasbemshghﬂynmdlﬁedbyﬁerSEPA (1986a). Carcmoge.nsare'r’
dassxﬁedbythe USEPAacoordmgtodxefollowmg weight-of-evxdmoe wtegorm

e erpA-HumanCarcxnogm

There is suﬂiment evidence from epxdenuologm] studies that substanuaws a musal assocxanm
betwemcxposumandwcmogemcrtymhumns ‘

.o GroupBl PmbableHumanCarcmogen ‘. |
There isa llmxted cvxdenoe of mnogemcrty in humans ﬁ'om avax!ablc epxdetmologoal dara

BN
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. Gmup B2- Probable Human Carcinogen

_Thereusuﬁaauewdmceofwcmogcmcnymanmmls,butmademmtcormmdmwm
humans.

. meupC Possible Human Carcinogen
'l‘lmzsahmxtedmdamofwcmogemcxtymammals
. erpD-NotC!assiﬁa.ble
_Thewidmcﬁforwchmgmidiymwsishadequatemmpponchssiﬁéﬁm
* - Group E - Human Noncarcinogen
naeism.ev{dmceofmmogaﬁcity for humans based on adequate studies.
The cancer slope factor. (SF) is the toxicity value that” quantitatively defines the dose-response.

relaﬁonshipofahiownormspeaedwcinogen 'IthFisanmﬁmatcofanuppérboundlifetinw
: pmeomeWMdcvelopmgcanwfouomngachmmchfwmmposummapmmd

cancer-causing agent. Slope factors for chemicals are expressed as the 95% upper confidence limit of

| the slope of the dose-response curve. The SF is derived by assuming a low-dose linearity and applying a
- omnputunwddwwmamhmﬁmﬂmrdanvdyhghdoswa&mwwwdwmumals(orﬂmmm
observed in epidemiological studies) to the lower eavironmental exposure levels that generally occur in
humans. The Carcinogen Assessment Group (CAG) of the USEPA has developed upperbourd SFs for
' carcinogens, based on the premise that there is no threshold or level of exposure below which
minogetziccﬁ'ectsvrillnotbéelicitcd.

BewsctheSFuﬁm%%uppawnﬁdmcehmﬁofthcpmbabxhtyofampmsepaummtakeofa
chmmlmahfdnmocpomrqdmnaﬂyas%chamthmﬁwmpomwm&wman&w
sumatedvalue. The use of SFs, thus, results in a conservative (i.¢., upperbound) estimate of potential
cancer risk, That s, the true risk to humans is not Likely to exceed the upperbound estimats, but may in

" fact be lower. Further, because the dose-response curve is assumed 1o be linear in the Jow-dose region,
'mcapmmqofﬂacSFmaybeﬁmhedif'mismgimshmﬂimm]hy,ahibhmﬁnmﬁty. The

* carcinogenic toxncxtyvalus (i.e., slope factors), the comresponding weight-of-evidence classifications,
 and the types of cancer for the COPCs at the Site are summarized in Tablé 20.

.o
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521" Adjustmént of Toxidty Factors‘ -

- As mdmRAGS (USEPA 1989a), forpurposm ofcmduetmg risk assessment for potenﬂal dermal
‘ acposurcmdwmm!sathmrdouswastesxt&s ttnsneossa.tytoad_;ustanoralmmyfactor(le RfD
' orSF)ﬁm\anadmmxswredtoanabsorbeddose Bewxscmostoftheora]toxxatyvalusforﬂxe
COPCsatthszltcamocpmsedasadmm:stereddosa(ne lntakc-based) ulsnmsarytoadjustboth o
'ﬁwkmsandsmormmwnpamdsmmpommmmmmm “Thus,
"mmmywmwmsmyu@pmmwaWMWMMm
- acpmsedasabsorbeddosw | ' :

) To:uoolmehcmfomnnonﬁ'mntheava.\lable htemxsgmetaﬂynsedtodctemmememxtofdemnl
- absorption for COPCs An appropnatc oral, absorpton efficiency (expressed as percent absorbed) is
ldenuﬁed,andthefactorwapphedwtbeRﬂ)and/orSFtodetemmﬂ\ceon&spondmgdcxmaﬂy

: adjusted toxicity index. RD valu&s are adjusted by muluplymg by the oral absorpuon eﬁclency, while
SF values are adjusted by dmdmg by thc oral absorpuon eﬂicxcncy (USEPA, l989a) T

C The avanabie information in the ntexamre ‘sug'g&sts ot oral absorption @aaaeac;s for inoiganic
-chammlsmtypxm!lymd:crangeofSto lO%,asmu'omu.nal(G.l)absorpumnslﬂcdytobe
aﬁ‘ectedbyseveralﬁctors ‘Such ﬁctors inchude chemical form g, organic or mrgamc), and diet.
‘Thesumnﬁcmind:mﬂzatmostorgamcmpoundsmmddy andalmostemnpletely

" absorbed in the G tract Therefore, 00 adjustments are made for those chemicals with absorption
cﬁqmappmchmgloo%bemnseofﬂmnmgxmdeofmemmnsmbmtmmcdmlopmt .
»'oftoxxatyfactozs AvaﬂableGIabsorpnonﬁctommdwhwtamreandaq;ustedRﬂ)sandSFsm
presented in Table 21. lntheabscnccof&amml-speclﬁcabsorpuondaxa,smnahsmunhmdm&w
-TBRAbascdmdataﬁotchammﬂyrelatedsubsmm

‘5.2.2 Uncertamtm Assouated w:th Toncrty Assssment V

o Anmvewoftbemassomaedwﬁx&nmmymfomanmum:mdmtheBRAwpmwd
Nmthxsseumn. Movemcwmc!udsadxswsszonofﬁwposslbxhtyofovemmnanngor ,
' underestimating health risks ér hazards; the bioavailablity and the absorption efficiencies of COPCs; -
-'andﬁwlmmahmsofﬂwdose-mponseex&apolaﬁonmodelunhmdbyﬁerSEPAforasswsmg

mrcmogemcnsks

ok pR303453
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5221 Chemical-Specific Toxicity Factors for Chemicals

Bemmeﬂwtb:ddﬁaofiﬂorganimarecanpound-spe&ﬁc, ﬂzeclmﬁmlspecisuscdinatoxicologiml ‘

mdynnywumofmcﬁMPMmﬁxemvumwmofm "The RD
andaSFfotachmgamcwnpamdhasbwndﬁmnmedbytheUSEPAbasedmdwcbmumlfom
admm:staedtothcammalmthctcncologm.lswdy. Forcxamp!c,dxeSFforbetyllmmwasbasedon
. the carcinogenic effects of beryllium sulfate at intake levels of 0.16 to 5§ ppm in the dict of rats, but the
cﬁ'edsatt}meooncmanonswmnotstansumlly significant (USEPA, 1987; SRC, 1991). It should

bewtzd,however that&wUSEPA(lQSﬂhasstatedthatmnsvalucmaymﬁabe overlyoonservanve

... since negative results at nuch greater doses have been obtained in earlier studies.”
5222 Diﬂ'exjent Exposure Routes

'ScmofﬂlemorgamcandorgamccompoundsprwmtattinsSntcwereadmm:steredbygavagemﬁw
4 anmnlsmdmthatwmusedtombhshtbetoxlcxtyvalu&s Thlsmayoversnmatethcnskorhamrd
_bmsemabsorbeddose(ﬂmnagavag&adtmms&mdmmpound)mbemewMOrdmof

 ‘magnitude higher than an orally administered dose, as indicated in animal studies on uranium absorption

efficiency (SRC, 1989). The RfDs are usually assumed to be based on oral uptakes.
5223 Additivity of Estimated Hazards and Risks -

 According to the USEPA guidelines for risk assessmeat of chemical mixtures (USEPA, 1986b), in the
absaweofspecxﬁctmncﬁydataconwmngﬂzesymrgm antagonisms, orpownuauonofcﬁ‘ecs,the
Wmmmmmmmwmwmmmmedmu
additive. masmmpnmofaddmmyfor.ﬁleCOPCsmﬂwmwmmmtalnwdnmaywmﬂw
actual total chronic toxicity because the major contributors may have entirely different discase
nwdxanmandmay also act on unassociated physiological systems. .

5224 Soil Matrix Effect

The bicavailability of chemicals in soil is generally diminished dus to the matrix effect of the soil. This
’buparuaﬂaﬂyuueforﬂ:osemorgamcswhxchmaybeacmnpmanofﬂxemctalstmdnreofthesod

arﬂ,thus,maynotbeavaﬂableforuptake 'lhetoxxcrtyofmorgamcoompomdsappwtocom!ate'
wnhmeusolubilnymwatcr Comequmﬂy,ﬂxetox:cmetald:ahssolubthdmﬂwmoxsmreﬁacnonof

ﬁlesodwdltmdwbembloavaﬂzble ‘ T A

GolqussocIates AR303L}SI4 '
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T s.zzs Bloavailabihty ofChumcalsmHumans |

‘;IntlnsBRA,ﬂJebxoavaJhbdnyorabsorpuoneﬁcmcymhunnnsfortthOPCssassunwdtobeﬂ:c\

'sa!masmtbcmpecuveamma.lmodel 'Iheonlyexwpﬁon:smtbemsewhmetherensavmlable",
. _mfonnauonmﬁ:ehﬁcxahxrcontbespeclﬁcGl tract absorption rates in humans. Itshmld,thercfom be
g  -MMmmummdmmmtmmmﬁmmmymﬂyomummcMWdose ’

;at!hetargetorgam : | .

5226 no'se-RuponseModd .
’ThcassmnpuonsuuhmdbymeUSEPAmthedose-mponseextmpolatlonmode!forwcmogmsare 
vaymewanvcmdmuhmmexposmedosewhchmcxpectedeMyS%ofﬂwnmc That '
s,ﬂ)edetammanonofwcmogancpotmcyforCOPCsnsbasedma%%upperboundhrm& 'Ihe;

) fo!lmwmgassxmpﬂmsrelaungtoﬂ)emdcla:ealsomade

o ﬂwexuapolaﬁmofdata&omhghdosemosummgmmhumnandanbnalsmmswbw-
‘dosecxposureregonofthegmcralpopu!anon, ' '

e “Amnterspeclw(lc ammaltoman)correlatxon,basedonbodysurfaoem
o lheqmapohUmofdataacrossaqmsmdumnmsﬁmamwormbamwchmﬁbm; ‘

. mwﬂmmWobabdnyﬂlatdammmwdmmmdmccmanumlsmdmmﬂdsohaw'
: "mﬂaroowrmmpotmuaﬂycxposedhumns

Anmnpleofussm'wmismmmmﬁwmamsyfmmc According
to the USEPA Risk Assessment Forum (USEPA, l988a),thcuscofanoral SF of 1.7 (mg/kg/day)” to
llstlmaxepotamalmam:ernskforarse:mcmayover&sumatcnskbyasmuchasont:ordf:rofmagmtudc

Thmmmnnmsbemnseﬁxedos&mpmmweforﬁwmmogmmtyofmrgamcmcm

' htmxansmaybenonhmr andbwuseﬁ:eslqnmmorsassoaatedwﬂxarsmxcmgsumaremostoﬁm
- carable. Thus, the estimates of cancer risk are not representative 6f increased mortaity, but represeat
_ 'tbcmcrmsedmcndmofammbleadversecondmon(Wmaman, 1991) Itlsalsonotcworthythatﬂxcf
 om!SFformcsdmved&omepxdamologm,raﬂmﬁxanannnalsmdm v

-
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60 ' ESTIMATION OF EXPOSURE CONCENTRATIONS

For purposes of this, BRA, the chermical analytical data presented in the RI report (Golder Associates,
. 1995) for the Site environmental media are used in the calculation of exposure point concentrations. The

_reasonable maximum exposure (RME) concentrations are used as exposure point concentrations for the -

Site in accordance with USEPA (1989a; 1989d; 1992b) guidance documents. The RME concentrations
for a COPC is defined as cither the highest detected concentration or the 95% upper confidence limit
(95% UCL) cn the a;ithmaic mean concentration, whichever is lower.

The 95% UCL is w.lw!ated by using the following equation from USEPA (1992b), whu:h assumes a

lognormal dxsmbutxon of analytmzl data:

sHra

95%UCL = e’”’*’*v—'

where:
UCL = upper confidence limit
e = the exponential function
) ;'_ = arithmetic mean of natural log-transformed data measurements
“s  "-=*  variance of natural log transformed data measurements
K = standard deviation of natural log transformed data measurements
Ha = H—stahsucvaluewhxchdepmdsonﬂ)cdcgmesofﬁ'eedom,mands’(Gﬂben. 1987)
n =  the number of samples

"lheapplicaﬁonofﬁxeabovecqixaﬁontocalculate95%UCLisdscnbedbyGilbm(l987) These
va!uuaremlaﬂamdusmgtheﬂ-stansucdcvclopedbyl.andanddmbedbyﬂwUSEPAmns
gmdanccdoument(USEPA, 1992b).

_ Thedatammpmcedtmusedforthcmlwhnmofmmarystansua as described in Section
3.0, area]soapphedforthemlaﬂanonofRMEs Forcxamplc,one-halfofﬂxequanﬂtaﬂonhm:t(xe,
SQLorCRDL)xsusedmﬁwmluﬂanonof%%UCLva!usfororgamcandmorgamccompounds,
mpemvdy,formn-deteaeddammults

" Golder Assaclates B AR303h56 |
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6.1 Selection of Momtonng Wells

rﬁe USEPA "Regxon lIl Technical Guidance Manual" (USEPA, 1991b) reoommends that groundwatcr

mmw&mﬂy@dmﬁerormemmMMm ’

\jthcamofpotamﬂcxposure Thxsapproach:sbasedonﬂ:cpramscthatapotmﬁa!mdamsmﬂikdy‘ |
»‘:wuuhzewatermd:dmwnﬁanmomﬂ:anonegrmndwaierswmatanypamaﬂarmm Aclustcrof
j nmemutonngwells mmhypoﬁmﬁlmdamaluscmyowuaxtbeBexhlandﬁHSne,nsdwsm

asrq)mmnveofon-sxtcgmundwatcreommu'anons ‘I‘heratxona!eforwellsclectontsd:smssed
below. |

It is important to note that there is no current downgradient potable use of on-site groundwater at the

Bmundﬁn‘ncmmﬁmﬁngweusmpledduﬁngﬂiemmmlmdmmwxﬁdmeus(and' :

- wnmﬂmggwﬂwﬂerWdam)shoddbemedmﬁccﬂmhﬂmofRMEmmtmfor"

meﬁm:rchypoﬂmwm-sxtemdamalgroundwaterusescmano 'lhesclecnonofwellssbascdon

uﬂxexrhydmgcolog:c posmon relative to potential future on-site receptors, boreboledépd:, screenmterval, ;
,andgrmmdwaterﬂowandeonsuw:nttransportpattcms Allofthcon-sxtcmomtonngwellsare.
B cvaluatedmﬂlmpecttoﬁmecntcna. ‘

'Inordertosclectrrm:tonngwellsforuscmmlqﬂanngﬂszforpotmualﬁmxrem-sttemdmual
"-use,nlsnw&ssarytodeﬁneﬂlcgmundwaterﬂow,consummtﬂowpaﬁcms andu!umately the
" exposure scenario. MdlswssdmtthLgmmdwaterﬂowatﬂleSnclscbaMenzedbyﬁ:epm; '
Ny of two flow systems: ashallowphmncaquersystun.andadeeper sam-conﬁnedﬂcwsystan(see

Secuon360ftheRIrq)ort) Bothgrmmdwatersystansaremﬂumocdbytopogmphyandﬂmvma
norﬂ:-norﬂmmtdnecuontotthammngekmbutaryvalley 'Ibeshallowanddeepgmmdwawr'

ﬂawsystmsnwrgeandﬂowtothcwstw:thmﬁxevalley 'Iheu-ansportofoonsummdetwtcdm
gramdwatcratﬂ:eSxtchmdstopamlleltbcduecﬂonofgrmmdwatzrﬁow,ne ﬁ'omd:clandﬁlls_ ,

nmthwardmﬂ)cCaooosmngkmbutaryvaﬂeyanddmwstwardwﬁnnﬂwvaﬂey

, %enw&ston—sﬂclomﬁon,downgradlanﬁ'om&xesumamﬂandﬁlls) wherearsxdmtcwldmstall

apuablegmmdwatcrsupplywcllwwldbeattheNempropexty 'IheNempropeﬂygmerally,

mmmmﬂwhndnoﬂhofﬁc&mmgcmmbmm%&tﬁddmmmwdb »
»tbepropcnyboxmdaxy Haweverwhdeﬂ:xs@reusescmanoaspossﬂ:le,uxsanunlﬂcdyacposum _
'paﬁxwaybemuset}wmldmocwasdsu’oyedmaﬁrem}lomber 1993; ltlsanlmdsuublepxeocof ’

.Goic.lefASFOﬁétés ) o : R ARSUSL}S'}
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pmpext)rforﬁxuﬁedevclbpmt,andithasnopublicwatersupplyoramptabledﬁnldngwatcrwdl
(only a shallow hand-dug well exists). Therefore, thnpmpqtymaynotbemtoredto residential use.

'Comﬂmngthemaxuﬂowandmmmuamponpanunsandﬁmlmofchm

propezty, &pmﬂmmmmummgmndmmm:epmwdbymnOmgwdk
mthmtheplmlowwdalmgﬁwCawosmngdcmbumyvaney(wimﬂmNunpmpenyu
located). Cmsxdmngdnabovqthefoﬂomngmmﬁomgweﬂsamsclecwdfordculanngdwm
Vooneamauousforpotamdﬁxmreon-sztcexposum C-5, G-1, G4, G-5, G-6, G-12, G-13, MP-14,
and MP-14D. PaUSEPA(l991b)gmdance,ﬂxmweusmlomtedth!mthcﬂawmwhlchnmy
mpaqttheNempmpa‘tylomteddxrecﬂydowngradxmt. Boﬂxslmﬂowvanddeepwe!lsare'se!ectedto
' represent groundwater from the depths typically encountered by residential wells in the area.

: Fummrwdamala:pommmgrmmdwm:rmdnngﬁomdwmstaﬂanmofpotable supply wells 6nthe:

landfill and on the immediate adjacent landfill property is not a realistic future use scenario, As
/ discussed in the USEPA g\nda.nce, "Prwnnptxve Remedy for CERCLA Municipal Landﬁll Sites," (EPA
540-F-93-035),meAgencymdamnedﬂmnlsnotappropnateormsaxytoevaluateﬁmz
m:dmnaluseof!andﬁllproperty. Therefore, monitoring wells considered to be representative of the
landfill source (C-3S, C-3D, GR-19D, MP-3, MP-16, GR-18D, MP-18S, and MP-19S) are not selected
, forthéMon—siﬁmidaxﬁalmrdWatcruseseﬁzaﬁo. '

Themﬂmmlcfornaselwungmwdkmchmrepmmmnwofmehndﬁnmappha
most clearly to monitoring wells C-3D and MP-18S. Based on the results of the R, these two wells
repmentseparateawasmﬂ:mﬂaelandﬁ!lsmm MomtonngwellMP-lSstloamdlmmedlatdy
downgradient from the landil in the vicinity of the former landfill equipment maiitenance shed
Monitoring wells, which are installed as clos as 75 fect adjacent to MP-188 (GR-19D and MP-195)
and below MP-18S (GR-18D), exhibited only non-detsctable to trace levels of VOCs. The position of
w-lsswimmmmwmmmmammmmmammof
VOCsmmmwdiatdyadjawnweﬂs sugg&stﬂmW-ISSlsrepmamnveofd:scretsunpamﬂunﬁw
!andﬁllcrﬂ:eeqmpmentshed.

Monitoring well C-3D was initially installed as an open corehole which was subsequently retrofitted with
a screened well casing during the RL. This previous design (open borehale) is believed to have allowed
constituents within the landfill to impact the deeper portions of the well. As a result, well C-3D is not
representative of the decper groundwater in that area, but rather is representative of impact at a

| Golder Associates A R3 03458
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shallowerdcpﬁx. 1hcd15cretcnahxreofﬂ1ennpactatwcﬂ€-30:ssubstannaxcdbytwo&aors First,
: nmnomgweﬂsdowngradlmtﬁmnC-BDmdubnsmﬂaroonsummts butaxconcmuauonsﬁ:atare ‘
“ordcrsofmgnmdelower Smﬂ,aﬁerCéDhadbeenreuoﬁttedmﬂxamﬂscremandredewloped

(pumped)mxsummeamonsdecmscdbyappmmmatelyﬁﬁypemmt (50%) Thesctwoﬂ _‘

,ﬁmaﬁmglysuggwtﬁatC—BDsrepmmﬁhwofdmrdcpdmﬁdmpmﬁmmehndﬁﬂ

| On-sxtemomtonngwellsupgradmtorsxdegadxentofthclandﬁllswroearcnotsclwtedforusem
‘ rmlculanngﬁ:eRMEbecausetbaewellsarenothydrogeologxmﬂyposmonedthhmthcmthaimy
.mpactpotentlaldawngradxcntﬁrwreon-sncmeptors Furmemmre,ﬁmewensgmmuymhmme‘
' hwatgroundwateroonstlmaltoonomtranons 'l'hcupgmdlmtandsﬂegradxentmomtonngwellsnot |
umludedforﬂlepotmtalﬁmmon-snegroundmxerexposummnomlude C- 1,C-2,C4D,C4s,
_ C-6D C-68 C-7D C-7S G-ll MD-2, MP-6 MP-15S, MP-15D, MP-17 anddieancnonhouscwell Ny

" MomtonngwellMP-lllsnotselectedforusebeauseﬂnemsuucuondmﬂsandmtegmyofﬁxemﬂ o
aremqusnon Inaddxtmn,ﬂlefonmern mnderma] well (hand-dugshallowwell):snotselectedﬁ"
because of its construction (i, thegroundwaterquahtydataobtamedﬁomtbemﬂdumxgtbeklwould :
‘. not be reprsmtatxve of the grumdwater extracted from a properly msmlled potable supply well) |

‘ Insxmnnary nmnonngwdlsmsdeaedforusemwlmlanngmcRMEmmmsforpotmual
memmﬁxwgmndmo@osumbasedupm(l)meweushydmgmloglcpmmmandmsuman '
transport patterns; (2)whedmdwweusbwedmmﬂw1andﬁummand(3)the,7
 consideration of USEPA (19911:) policy ofsclecung wells matnughtmpactme potential receptor.

) SBasedonﬁx&seaﬂena,on-s:tcweﬂswbxdxareselectedforusemﬂwBRAlnclude C-S, G-l G4, G-S
-'G-e G-12,G-13, MP-l4S andMP-l4D |

6.2 S:teAernvsugatmn' R \ '

Ambxanmandpasnvegasvansmnpbngwemwndumdmthe&wforamblshmgbasdme
" conditions and for evaluating potential exposure to receptors. The database used in the air pathvay
ana]yslsmﬁleBRAmcludsbothaxrq\mhtymdmaeorologmldata, A!rquahtydamwcollectedas '
_ panofﬂuePhasclBRIﬁunmspamudmmmmmda@osmpomammdtheSm
' 'Auquamymlmbmmddumgmeswm@maeﬁviﬁsmmosuys-bmnand/orzmr
'_mneawexghted average (IWA)amblaxtaxrsarnpls collectedeununapasswatedmmsters The -
| samplswmdxmreeoueaedappmma:ayonemabovegmmdlew:lmoonsxdaedtobe"

vao?derf\ssnciates AR303!§59
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adeqlmdyrepmmtanveofbasehnecondmonsatﬂm Site. Ambmtaxrsamplswerecollectedﬁ'omﬂ)e
fol]omngams. '

*  Betwoen the leachate lagoons (cne sample, 8-hour TWA);

. Appmx:matcly lZSnmdownmndofmel&daate!agm(msamplcdaﬂyforthmdays,
- 24-hour TWA);

) 'Iﬁchateseep (one sample, 8-haerWA)' and,

. Downwmdpmpeﬂybmmda:yonﬂwastemhndﬁu(omsampledaﬂyfordmcdays, 24-hour
- TWA) and western !andﬁll (one sample, 24-hour TWA)

haﬁiﬁmbmcMTWAmnbimtéirsampls,gmﬁsmnplaoflandﬁﬂgas&anpassivevmtsweré
" also collected in Summa passivated canisters on the eastern landfill (two vents) and westen Landfill (one
' vent). The sampled gas veats were determined based upon field-screening data generated by using a
portable gas chromatograph during the Phase 1A investigation. . )
Meteorological data (wind speed and direction, as presented on a wind rose diagram) for the Site region
were obtained from the National Oceanic and Atmospheric Administration (NOAA). The Harrisburg,
PA station, which is located approximately 35 milés west of the Site, is the nearest NOAA facility.
Metearological data for the Site (wind speed and direction) were measured at ground level using hand-
. held instruments during collection of air quality samples. These data have been presented in the RI
mpon(GoxderMiam,wgs). |

mmlswﬂecwdatﬂmpassmmamusedmwduammtmuﬂmosumformdcmm
'trwpassason-sxte,andmdanshvmgoﬁ'-stte The samples collected at a point 125 meters downwind
d&lmmmmuwdmewmmpmﬂmameNmmxmm
any potential future adjacent residences. These samples, in conjunction with those collected at the
Wwepsmdhgoom,mmedmthewﬂuaﬂmofmmdmumwmsmwomm
trespassers. lhesamplscoﬂeaedatﬁiedownwmdpmpmybmmdatyofdwastcmandwmcm
hndﬁnsareusedonlymwaluanngpowmalacposumtooﬁ‘-snemndents
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63 Estimated RME Concentrations
631 Gromdwater Medium

"l'thMEconceunanonsforsdectchOPCsmgoundwaxerarcpmamdm‘rablezz ‘These -

- mm%mmmmb%mmwwmmc‘

-gmmdwatueommn'anons(wnmtandﬁmuescenanos) oﬁ'-sntc:mxdems(amuandﬁmre

' scenarios), andhypoﬁxcuwlonasxtcmdmts(ﬁmxrescmanoaﬂy) Thepotamﬂon—sxtcmndentls‘

assmmdtobeccposedtoaclustcrofselectedmomtonngweﬁsasstatedabovc

" 632 Surface Sol Medmm |

TthMEcmwmnmsfordxammlsdaeaedmbackgmndmdmﬂmmﬁxmdsampmtedm -
“Table 23. Tbsewmﬂahmmusedmsnnmmgmmmp@mﬁalmsﬁempasm(wm. ‘
'andﬁmascmanos)andmntamwodcers(ﬁxmresomanoonly)

"6.3.3 Sediment Medium'_
The RME concentrations for chemicals detected in background and onsite sedimeat are prescated in
Table24 Tbseemcmmmsamusedmmmaungmualmmpmmua!m&wuwpassm' '
(cunmtandﬁxm.rescenanos) B '

Lsu 'AirMédi;xm R T

.mmmanmfmmmdmn&lsdawedmpassxwvmmpmememeable25 »
anmsmmedmsnmmxgmmmMMOEmandmmmxdmandm-
smetmpasscrs(un'rentandﬁxmresomanos) Potetmalacposumtom:tmancewodccrsareevaluated
‘ underﬁmneacposureeoudmwson!y '

- ‘ GolderAsgclatesl AR303‘¥6|
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70  EXPOSURE ASSESSMENT

Foi purpases of this BRA, the potential exposure pathways for human receptors at the Site are identified
in accordance with RAGS Vol. 1 (USEPA, 1989a). The identification of potential exposure pathways
andacposedpopxﬂahonsxsbasedpnmanlyonﬂlerepoﬂ(GolderAssomam, 1995), Sxte-spec:ﬁc
eondmcns,lomlland-uscpancmsandeoology andﬁ;cacuvxtmofnarbyrwdmts Potential
_ a:posmm,mdabodnwmmﬂhypodzmmlﬁxmmhnduseoftbesmdymmdwposuﬂam A
current exposure scenario evaluates whether there is a potential health threat under existing conditions, -
whﬂcaﬁmﬁta@osummﬁowdmwhahamemhapmmﬁdhwlmmmwwpdhﬁwl
Mmeaxﬁnms(bascdmwnmtmmmenalpomtmnmammandmmnham@almponse
'acuons) 'lhezdmﬁﬁedexposurcpaﬂlwaysandpotmual receptors used herein have been previously
approved by USEPA Region III for use in this BRA (sce Appendix A).

 The following populations are identified as having the potential to be exposed to COPCs at the Site
under current and/or future exposure scenarios: *

o Onssite residents at existing residential properties (future scenario only);

s  Off:site residents in the vicinity of the Site (current and fisture scenarios);

. ®  On-site trespassers (current and future scenarios); and,

o On-site maintenance workers (future scenario only).

71 - Identxﬁcatmn of Exposure Pathways

mssmdmﬂmpotamdhumanacposmmatﬂ)cSmMuchmwaluawdmﬂm report.
 These are summarized in Table 26.

a. U:c of groundwater by an off-site resident under both current and future land use scenarios
downgradient of the Site.

Pamﬁalaposumis_assumedmbeviahagwﬁm-ofgrdmdm,dmnalwnm\wiﬂx
groundwater, and inhalation of vapors from groundwater while showering.

b. Useof grmma‘water downgradient of the landjfills by an on-sité resident at the Nein propeny
under a hypothetical future use scenario.

Golder Associates A R 303462
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‘ Bewzsctthanmdaxcchasmnmﬂybumeddmanddws!mﬂaw handdugwell(mch
.'was not previously used for drinking) is inoperable, downgradient on-site groundwater is not
currently being used for residential purposes. AlthoughﬁxeCassmxdenualwclllslowedon-
s:te,ttlshydrogeologmﬂyupgmdmtofthelandﬁﬂs _

'Hypothemzlly a]ﬂ:wghqmteunhkely,meundmu&bleNempmpenyomﬂdbemdevelopedm
‘the future and a well installed for potable use. It is important to bear in mind that this
hypothetica! exposure can be eliminated by deed restrictinos. However, for the purposes of this
- BRA, potential exposure is assumed to be via ingestion of groundwater, dcm:aloontactwnh
grumdwaterandmhalahmofvapors&omgromdwatcmrlﬂeshowenng

e Dzrect contact with surﬂzce soil by a chzld trespasser and a periodzc mamtenance worlwr at
the Site: , : ,

_ Potmualaq:osurefdr&xem-sxtechddﬁwpasscrwasmknedwbevﬁmdenﬁl mgsuonoﬂ
and dermal contact with soil. ’lh&ecpaﬂ\waysareassmnedforboﬁlﬁtewmandﬁmneland
use scenarios.

Pamnaloq:osumformm-smfummmmnwnanocwoﬂtcrwassunwdwbcvmmdmta]‘
' mgsuonanddennalcontact .

~d. Potential aq)asures to consmuents in the swjbce water sedzments leachate Iagoon water
' and leachate seeps. .

, NoCOPCswereselectedforsur&oewatcr lmcha:ela,gomwaterorhcha!eseepwatcr :
(Tables 15 and 17). Consequently, exposurepaﬂmaysforthscmdxaarenotcvaluated.andv
"potmua]acposurswxﬂmtbeﬁmhermxderedmﬁleBRA ‘ -

PotaMacposumbchammlwns@mtsmsedmuasmwdwbevigdmm
during wading activities by a child trespasser. This pathway is assumed for both the current
and future land use scenarios. Incidental ingestion of sediments is not considered a viable
‘mmpathwaybemuseofthes!mﬂowmr&m%dcpﬂsandﬂ:csmﬂamsofpdmﬁd-

- e. Potential exposu)‘es o wzpor Pphase chemicals ﬁom Ieachate Iagaon water, Ieacizare seep
. water and passive gas vents by an on-site child trespasser, on-site maintenance worker, on-"
site restden! and oﬂ'—site resident in the vtc)nity of the landﬁll. '

,mw@aedwwnomauomofvapor-phasechamakﬁmnthepasawvmtswm&‘
‘determined by using appropriate USEPA-recommended exposure models (USEPA, 1988b) for
both on-site and off-site receptors. These air concentrations will be conservatively used for -
_ .waluamgpdmnﬂuposumwﬂwmmdxdduspassa(mandﬁmmmams),m- g
_ site periodic maintenance worker (future scenario), on-site resident (future scenario), and off-site
'mdanmthewcmnyofd:clandﬁﬂ(wnunandﬁ:mrescmams) This procedure is very
vcwsemhwbewuscﬂxeambxaﬁmsamphngdaﬁwﬂedcddumgﬂwklmcvdua:eﬂme
scaxanosdxdnotldcnufyanyCOPCmambxmtan Lo

Gokldﬂe\rAgsoclatels‘V ! o : AR303Q63



June1996 -34- ' 913-6773

In view of the existing vegetative cover at both landfills and the relatively low detected
constituent concentrations, the air suspension of particulate-phase chemicals in surface soil are
notecpcaedmbesgmﬁmmmhnvemotheracposumpaﬂlwaysandwﬂlnotbcﬁmha
considered in the BRA. .

72  Uncertainties Asso&ated with Exposure Assessment
Exposure assessment involves the determination of impacted environmental media at the Site; the

idmﬁﬁwﬁmofamqsmcpathwaysandmpuhﬁms;andmcqumﬁﬁmﬁmofpotmﬁﬂmm. In
developing the exposure scenarios, assumptions are made in the BRA that may introduce uncertainties

into the exposure assessment. nxeexpospresomﬁosmbasedonassumpﬁmsthataremadew'.

overestimate rather than underestimate potential exposures. Tlﬁsisaoonsm;éﬁveapproachdzatis
designed to be protective of public health and to compensate for uncertainties inherent in the exposure
assessment. This approach also provides a margin of safety in estimating Site-specific risks.

Exposure parameters used in the BRA are based on USEPA guidance documents and Region I
requirements, where applicable; Other exposure parameters, such as frequency of exposure and
duration, are based on Site-specific conditions and professional judgments.. The assumption that
constituent concentrations will remain constant over time, and that transport mechanisms are at steady-
s!atccmdiﬁmswiﬂlﬂcelyrwukhanovemﬁmaﬁmofmosumpokﬁmtaﬁms. Chemicals are
*assumed to be uniformly distributed over the defined area, resulting in 2 uniform exposure level,

It is also assumed that the environmental fate mechanisms, such as biodegradation, attenuation, photo-
ox:dauon,etc Mllrmhaveanyeﬁ'eaonooncetmanonsovermne In reality, however, natural
pmwﬂ&mmmﬂmnmsmumxpwanymﬂwmmdhfmmw
mssmnmmtmdsmmhmmmkWBMmlﬂcdyMgbaﬂmwba;wmﬂdbemdm
exposed populations especially for the hypothetical future use scenario. In summary, all of the
uncertainties in this BRA will tend to over, and not underestimate the potential risks.

Golder Associates
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813 on.snerrspasser o

.80  ESTIMATION OF HUMAN INTAKES

.81 Pdte_ntial Human Redébto‘rs :

mmw‘mmdmmpﬁmbbemmwmﬁngdmwm or, doses

‘ arepmenwdbelow Thcc:q:osurcﬁctorsandassumpﬁonshavealsobeenprewouslyappmvcdby

USEPARegonmforusemtthRA (seeAppendle)

'8.1 1 Oﬂ'-Slte Resxdent

‘ ,_Potmualexposumforﬂxcoﬁ'-snemxdmtamtodmmmlsdetecwdmgroundwaterandvapor-phase" -
chermmlspmentmpasswelandﬁﬂgasvents(wmtandfumresmnos) Y

Consistent thh USEPA gmdance, the exposure durauon for the oﬁ‘-s:te resident is assumed to be 30.

_ yws(USEPA, 1989a; l989c) ﬂusvalucapproxnmamthc90ﬂ1peromnlcva!ucforlengthofhma _
'_A'honmvmermllhveatoncrmMmce However, the majority of the U.S. popqlauonhvsatme

rsxdcnocforltssthan30ym1s mﬂnanavemgelengd\ofmxdmoeaxonehomcofnmeym (USEPA,
1989c). UREEEE

‘8 1.2 On-Srte Rwdent

Potentxalcxposum forthem-snemmmtaretochmum!sdetwedmgrwndwataandvaporphase
, "chamm!spmaxtmpasswegasvmts(ﬁMresoamoonly) '

"CmszstmtmthUSEPAgmdancc,tbeexposuredumnonforﬁ:eon-sxtemxdwtzsassmnedtobe30
years (USEPA. l989a, l989c) ermlartothc oﬁ'-srte resident, this duration approxxmats the 90th

'percenulcva]ueﬁorlmgﬂwfmneahomeomwrwdlhveatonemxdmce 'l'hemajomyofﬁerS

. popdaﬁcnhmatmemdmceforlmﬂmn%ymrs mﬂmanavetagelmgthofmdmccatmebmxe‘ B
) ofnmcy&rs(USEPA, l989c)

PmWfor&mmemmmpMmmmmmtmdma :
theSxtc(amanandﬁmzreswnanos) ThctypeofpopulanonconsxdcmdtotmpmsatBerkslandﬁll_
areolderdxﬂdrenandlorwalagels lercforc,forsmnaungaq:osumforﬁempmcr the

pmmuaﬂyaq:osedpopuhumwassmnedmbcschwl-agechddmmanme-ywpenod ‘Ihc'

.bé‘oldgrAssoél'ates ’ AR303I¥65
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MﬂﬁdmofchWﬁdMOrdehawbmspedﬁmﬂydwdodeMdnphyﬁobgc
parameters for a young teenager as being representative of this age group (more sensitive population).

It is unlikely that area residents would have reason to regularly gain access to the Site because of the -
chain-link security fence that will serve to limit accessibility. In addition, the rural nature of the Site and
limited road or public access also limits the Site's accessibility. Nevestheless, USEPA Region III has -
mﬁrﬁdGoiduAsod&amm«mﬁvdymMaehﬂdmmmﬂdvﬁha&msofﬁeSiw
50 dayspa' year, or approximately once awwk |

814  On-Site Worker

Potential exposures for the on-sits worker are to chemicals_present in surface soil and vapor-phase
chemicals found in passive vents that may be potentially associated with periodic maintenance activities
in the future. |

Future maintenance activities at the Site are expected to include periodic inspection and/or prevention
and repair maintenance of surface water drainage systems, leachate management system, cover systems,
groundwater monitoring wells and Site security by an adult worker. Typical operation and maintenance
plans for closed municipal solid wasts landfill would include maintenance activities being conducted at
the Site approximately 24 days per year or twice per month (on average). This frequency is based on
Golder Associates® professional judgment and experience with the operation and maintenance of closed
municipal solid waste landfills. Therefore, future exposures to maintenance workers at the Site are
expected o qocur 24 days per yéar of less | |

82 Grﬁundwater Exposure Factors
821 Ingestion of Groundwater |

lhgsﬁmofgunﬂwam'xepm;pamﬁdmmmmﬁuwmmmmwndiﬁom
for off-site residents and firture use conditions for the on-site residents. Both assume the residents obtain
* their potable water supply from private wells. The factors that must be considered when estimating
potential exposure via this pathway include: (1) the chemical concentration in groundwater; (2) the rate
of drinking water ingestion; and (3) the froquency and duration of exposire. Exposure of a residential
population to known o suspected carcinogenic and noncarcinogenic COPCs via drinking water ingestion

s
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E lsm!mlatzdusmgtheequanonm'rableﬂ ﬂlebasxsforﬂmec)q:osureﬁctoxsandassumpuonsthatm
usedtomodelﬂnspaﬂ:waymalsopmcnwmeableN

8.2.2 Dermal Contact (Showenng) With Groundwater

; DannlmawmmmdmmrwhﬂeshowcmgrepmmSapmmlwmfmmm.‘

: esidents (future use conditions) and offsite residents (current and fsture use conditions) who obtain

| meudamsucwatcrsupplyﬁanapmateweu Thefollowmgﬁctotsmustbeconsxderedwhm N
,mmaungcxposurewathlspaﬂ'nway (l)ﬂxechetmmlconcerm'anonmgroundwaxcra)ﬁxemonntof S

aq)osedshnsmfamarn,ﬁ)ﬁweﬂiqmcyofdenmlabsorpnmofﬂlechammls and(4)thcextent

‘ anddwatlonofc:@osurc Exposumofarwdmﬂa!populauontohmnormspeaedwmnogancand
'mcmogmchOPCsmdemmlabwmﬁmofgrwndwamrwhleshowenngsm]whwdmmgme

- .equanmm’l"able28 Thebasxsforﬁxcccposurefactorsandassumpﬁonsﬂzatmusedtomodelﬂns_v

s ‘ paﬁ:myarea!sopmmtedm’l’ablezs '

823 Inhalatmn of Vapors (Showenng)

hﬂn!anmoforgamcdmmwspmtmgmmdwamrvduchpmmnﬂlywhnhmdumgshmmg |

actmus represents a potential exposure route for on-sxte ‘residents (future use oondmons) and off-site
mxdents(mmntandﬁmueusecaﬁxuons) 'Ihefollowmgﬁctorsmus‘tbeoonsxderedwhensmnanng

.aq:osuremﬁuspaﬂiway' (l)ﬁwchermmlmcmﬁaﬁonman,basedmvolaﬁhmﬁonofgmndwater‘
-condmonsmungﬂmeshawh&d,a)dxemhalanonmc and(3)thelengﬁ:,ﬁ'equmcyandduranonof4

Anmcgamdbmseho!dmmmodeldwdopedbyFosmandChrwwwsh(l%Qmusedm

. dete:mmgvolanlcvaporumsmomasarsultofshawenngacmm ’Iheshcwernwdehsusedto_
. estimate a dose, expressed in mg/kg per showes, fora70kgmdmdualmha.!mgvo!auhmdorgamc:
- constituents while showering. lnnmdclmgthcnansfcrofadmmca!thrwghanmhahnmpaﬂxway,nls“ '
,mywquamfymedmumlmfermﬁanmmmrmdﬁanmwhumm Itis dssumed
| 'Aﬂlatﬂ:ewaxerwpmﬁoﬂowsmetw&ﬁhngashqmdmassmferﬂmry Assumpuomarealso '

mqmmdforsbowerwatertanpemmm,vmulaummc,showerdmpletdmnm anddurauonandx
ﬁ'equmcyofshowemg(secAppendmeordcmﬂs) Asdennalc:q:osure:salsooonsxdcreddxmng :

shomrmg,nspmsblewmeuseofmeshmmgmodelmymnma@mbwusg

-

L I N . O o ‘e
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chammlsassmwdwbeabsorbcdmmghﬁwshnmnmaxbmacd&mnmem”aﬂablem
dnnngshowmngacuvxus '

»Bmmof&cmﬁmﬁﬂpopdaﬁmbhwmormspeﬁedmmogmcaﬁmwmmgmccopﬁ
wamhalahmofwlaﬂ!corgamc&mucalswhﬂeshowemgsmlaﬂatedusmgﬂweqmﬁmmTable29
.Thzbasuforﬂzee:posum&domandssumpﬁom@mmedmnwddﬂmpaﬂlwaymako
presented in Table 29.

83  Soil and Sediment Exposure Factors

83.1 Ingestion of Soil

Exposure to COPCs is assumed to occur through incidental ingestion of soil by an on-site. child
trespasser and by future on-site workers performing periodic maintenance activities. The factors that
" must be considered when estimating exposure via this pathway include: (1) the chemical concentrations
in'soil; (2) the rate of soil ingestion; (3) the fraction of soil ingested that comes front an affected source;
(4)ﬂxcbloavm!abd1tyofﬂ1echmumladsorbedtosoxLlfkmwn,and(S)ﬂwpenodofumeovcrwh!ch
sonlmgsuonwﬂlocmr

Pmmﬁd'mm&nwpmameWodcmmhMmsuspmmmcam
noncarcinogenic COPCs via soil ingestion are calculated using the equation in Table 30. The basis for
the exposure factors and assumptions that are used to model this pathway are also presented in Table 30.

Based cn USEPA (1991a) guidance, the soil ingestion rate for the on-site trespasser is assumed to be
100 mg/day. An individual who trespasses at Berks Landfill, however, would most likely spend caly a
ﬁmitedannmtofﬁmcon—site(i.b;,nomoreﬁzananhmrormandpmbably much less time)..
Therefore, the full daily amount of ingested soil (100 mg) would not be expectsd to come eatirely from
 the Site. In order to provide a conservative estimate of intake, however, it is assumed in this assessment
that the entire amount of daily soil ingestion would be from the Site during each trespass event.

In the case of an co-site worker who periodically performs maintenance activities in the fiture, a soil
ingestion rate of 50 mg/day has been assumed based on guidance in USEPA (1991a).

Golder Associates
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832 Dermal Contact With Sofl and Sediment ]

Demm!wﬁadmthmrﬁccsodmdsedunmtmpmtsap@enﬁalmteofmp@m However asA
notcdbyﬁeUSEPA(lQ%a),doscandnskﬁunmbasedonﬂicavmlablemodclsformmnng

fdemmlupml@ofchumw!wnpwndsmsodlsed:mammdemdhglﬂymmn ltlsnotcworthy _

CMW&&mdmnalabsomﬂmﬁommimlmmqmmmwmkass&mamv"
: avaﬂableforoulyahmxtednumberofcanpounds meofWM&smmngﬂwCOPCsdetmdmathcr
sodorsedxmcntattthlte Thaefore,asreoonmxdedeSEPA(l%Za) quanutanvesumatlonof
: acposumvxadnspaﬂxwaylsnotpafomedmﬂxeBRAforﬂwCOPCsm&x&med:a

" Inaddman,bewmepamhalomosmewamdm&lmgmmofsodhasﬁemwa!uatedforthcmedmm
: qummmdbmuscpnormq)enmxmdxcat&sthaexposuresassmmwdmmldmm!soxlmgauon"

wﬂlbesubstanuaﬂyhlg}wrdnandemmlcontact,nls,mcreforc mddcclythattota.lcxposumandnsks', _ -

ml! be underwt:mated
‘8.4v ' AirExposui*e 'Factors* .

!nha!ahon of Iurbome Chemxcals ‘_ : : p
PotmnﬂmfncmﬂmaMUwpasmmmnwdwbemedmchmgamcchamws&mn'
'.vpasswelandﬁugasventsmderbothwmandm“posumomdmas TheRMEconcmtranons
detcmunedﬁ'ompamvelandﬁ!lgasvmtspmmtemeabl&s lSandZSwereusedtow.lwlatcan .
' emission rate as described il Appendix D. Tbecalana:edmslonra:ewastheumdmmboxandﬂ
dxspemmmoddsdmm’bedmAppmdetoobmmﬂwmodeledVOCcmmhom TableD—l_ .
" Apmdwm!whwdamsstmramandﬂwmodeledommanmsforboﬁmwdels 'Ihsemoddedn
VOCmcamatonswerethmusedtoesmtcnskmAppmdxxE ' ’ ' ‘

_ OEmmxdemthcwmnyofﬂlehndﬁﬂmﬂsoassmnedmbemedmCOPCsﬁmpasmw
_landﬁllgasvmtsdunngmndooramwus Suchacuwuwmymcludehomemmtmamc,gardcnmg,
ec.; assuggwtedmtheExposureFaaorsHandbook(USEPA, 1985¢). Bothwnmtandm
oqaosurescmanosareeonsxderedv:ablefortlnspathmymﬂwBRA Itshou!dbenotedﬁxar,as |
dxscussedeecuonGZ,ﬁnchmeaunmtonngwascmdumdatﬂmeSﬂcforﬂneevaluaumofoﬁ'-srte‘
 residents, Howcvermneofthedcwaedchmwlsmﬂ:eana!ymdsamplaawededUSEPA(l%%)'
nsk-basedscremmgmnccnt‘anons '

' Golder Assoclates
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The exposure factors that must be considered when estimating exposure via this pathway include: (1)
the measured chemical conceatrations in ambient air (based on volatilization from leachate lagoon water
and leachate scep water) or the modeled concentrations from: passive gas vents; (2) the inhalation rate;
and (3) the length, frequency, and duration of exposure.

The emission rate methodology for "Landfills with Internal Gas Generation" presented in' USEPA
| (l988b)isusedmwﬁmateﬂ1cvolaﬁ!izaﬁmofchfmﬁmlsatdw8edsundﬁﬂ Two air models are
usedmdetqnmcvolanlmnonandnugrauonofchamalsatﬂane These include a box model to
estimate potential on-site exposures and a Gaussian dispersion plume model to estimate potential on-site
and offsite exposures. Bothmodelsrelyonalramssnonmmmatedﬁm1gwmchamml
concentrations, gas vclocrty, and landfill dxmenslons Inputs to the box model mcludc atmospheric
numghagh,avemgewmdspeed,and,mmdlmgth_ofmpactedm. The Gaussian plume

dispersion model conservatively assumes that the wind direction is constantly toward the receptor 100

peroent of the time. This model also assumes a ground level source with no effective plume rise. The
Gaussian dispersion model is speciaﬂy conservative and tenids to overestimate chemical concentrations
at the point of exposure. Details of both exposure models are provided in Appendix D of this réport.

The exposure of the off-site residential, on-site trespasser, or on-site maintenance worker populations to
known of suspected COPCs via inhalation of volatile organic chemicals is calculated by using the
equation in Table 31. The basis for the exposure factors and assumptions that are used to mode this

pathway are also presented in Table 31. It should be noted that, as discussed in Section 6.2, ori-site

ambient air monitoring samples including locations at leachate seep and leachate lagoons were evaluated
formxmmssasandpenodzcmmntmamemrkm However, nmeofﬂmedctwteddmumls in
ﬂmwnplsecoeededﬂmUSEPA(lma) risk-based screening concmtrauons
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9.0 ;RISKCI‘{ARACTERIZATION '

Thcpd@ﬂbml&hmxdsandmlsassmm:edmﬁbo&mmtandfummmwmw

. affected environmental media at the Berks Landfil Site are characterized in this section. The
' ‘Mmﬁmﬂwmmmmmmcmmmsmwwfommebmfor :

ﬁledmmaenzanmofboﬂawcmogaucandnmwcmogaucpomualhm]thmls

Ihenw&ndologyfordenmgqmmwmcermkmspmamedbelowm&wmﬂ Thc
p«mﬂﬂb&l&hmrdsforﬁlemtamwmmwﬁmmmesmmsaddrssedmmm

Aassssxmarepmmtedeecuon&Z Asd.tscusedeecuonS nchscenanowasmodcledforihc

RM'Eecndxtxm TthME:susedtosnmateaoonsewanveexposumasc,aeoordmmUSEPA

‘ '(1989a) gmdelms

kshmﬂdbeanphasmdﬂnttbcnskvalusmmatedmﬂusasswsmmtmnotacumlnsks Ratherthe _

| _ nskmmarcbasedonmuhplcmervahveassumpmnsand,mus reprsmtupperboundpotmtnal

risks. ﬂwmmenmlmks&nmtmﬂmtmpmaﬁedm&sse@mmustbemtmp%mthcmof .
"stmmmmmdehwmpmmtofﬂwmkmmpm The =
: mmmwmmawumpuommmmdmmmmmkusmmmmmSMm 100 . o

. UnccrlanﬂyAnalysns s ' '

9.1 Est:matmnofCancerRlsks | . - . v |

‘lmmmformmmmmmkmm&ﬁw&ﬁngmba _

spec:ﬁcmrmogmchOPCmbem!mhmdbymuluplymg&mchmmcdm!ymm (CDI)ordoscby
theSF asfol]ows L

/
" Cancer Risk'é_ CDIxSF :
where: v ; :
Cancer Risk  lifetime probabﬂny of developxng cancer followmg exposure wa COPC
. €Dl - = chronic daily intake (mg/kg-day) - ' ’
. SF . = cancerslope factor (mg/kg-day)'

,"Tmslmmeqnanmnsmlyvandaxlownsklevexs(.e belowaumanednslsofll:‘.-OZ) For

mrcmogms unalmvﬂusrepmdmlyvdusavemgedomahfmofmcpmassumdwbem -
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years. Slope factors for chemical carcinogens generally represent a 95% upper bound limit of the slope
of the dose-responss curve. Thus, one can be reasonably confident that the actual risk is likely to be less
than predicted. -

In order to evaluate the significance of Site-related cancer risks, the calculated estimates are compared

\ with target risk levels. Cancer risk is stated in terms of upperbound excess cancer cases attributed to
‘ expomretodwsuspectwcmogenatﬁiemmmteddose Thus, a 1 x 10° cancer risk would be

equivalent to one additional cancer case expected in an exposed population of one million over that
expected in an unexposed population. In a study reported by Crouch et al. (1987), the general
populaﬁonfamalifeﬁmenjskofone‘inthre-eofdeve!opinganyldndofmncerduetoanymson_(c.g,
&imry habits, smoking, radiation, occupational exposure, etc.).

AcbordixlgmdwUSEPA,itisgmeraﬂy acceptable if the upperboundincrunmtal@nccrﬁskforad

- individual, resulting from potential exposure to hazardous chemical constituents, is between 10° and 10*

(National Oil and Hazardous Substances Pollution Contingency Plan [NCP) 40 CFR Part 300 et seq).

‘ hmdﬁuﬁplcdﬁdmlexpmms,mwagmdsdmassmmﬁsbmbeaddiﬁw

(USEPA. 1986a; 1989a). Consistent with USEPA guidelines, the risk estimates presented in this section
are the sums of individual risk estimates for all COPCs evaluated in this assessment. This risk
mmnmﬁmpmsasumsmmdepmdmofa@mformhof&echammkofumbmmh
for specific chemicals represent individual probabilities of developmg a cancer. It has not been
demonstrated, however, thatdmﬁ’erentmnmhavethesamensk&ctors or that different cancer~causing
agmtshavethcsamenwchamsmofacuon Raefom,thcacnxalnslsassoaatedmﬂ:mulnple :
chcxmcalacposumomﬂddxﬁ‘erﬂ'omaddednsks

92 Estimation of Noncarcinogenic Effects

Potmﬁalbmmh@ﬂ:hamds'associatedwiﬂlatpommmcimgaﬁc substances, or carcinogenic
substances with systemic toxicities other than cancer, are evaluated separately from cancer risks. The
dailyi;xtakeaveraspedﬁedﬁme(e.g,%eorsanesbomrﬁmpaiod)iscomparedtoanRﬂ)fora

- " similar period (¢.g., chronic or subchronic RED) to determine a ratio referred to as a hazard quotient

(HQ). The equation for calculating HQ is:

Golder Associates ~ AR303u472
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m - o
Wliefe:

HQ = 'Hamrd Quotlent
CDI. = ° Chronic daily intake (mg/kg-day)
RD = Refcxmce dose (mg/kg-day)

'l‘hchamrdquotmtsformdmdual chammlsmaybeaddedforanysmglecxposurcpaﬁxwaytostxm
ﬂncoommoeandscvemyofmuﬂ'edsmuhngﬁommqaosmemmtﬂtphcmsumm Tbcsumoff :
thchamrdquouentsformdmdual chemical constxmmtsforangmexposurcpaﬂ:mylsrefmedtoas
Hamrdlndex(fﬂ) ' )

TheHIapprcachassumtbatmulhplesub-ﬂmhold(belowtheRﬂ))exposumooxﬂdmltmanr,
advemeﬁ'eaandﬂ:atamsmnblemwnmforwduaungﬂwpmualforadvmceﬁeas|st'nesumof ,ﬂ
" the hazard quotients. Ifdwlﬂlsl&sd:anonc(l)orumty noadversch&lthcﬁ'ectsarcc:qxectedﬁunv_ A
potmualcxposuretoCOPCs Ifﬂxemlsgmtcrﬂ:anonc,ﬂierelsanmcmsedpotmua]foradversev :

effects underﬁ:eassunwdcxposuresoamnos Anmgrwerﬁ:anonehoweverdownotmardy‘

mdxmtcﬂzaxtheexposutcwmldhannmdmduals ltshouldbenotcdd\attlusmhodologysmost' :
properly applied to substanoesﬂ:atmduce the_same effect(s)pnd)e_ samctaxgetorgans (USEPA, l986a,

©1989%). Consequently, application of the HI methodology o a mixture of substances that are not
4expectedtohduccthc‘sameﬂ‘eci(s)onﬂxcsam‘orgémwodldIikelyovcmﬁﬁme'ﬁxepbtmﬁalfor,

adversenmwcumgwchwlﬁxhazards ’lherefore,:fthel—lllsgrwerﬂzanme,nmybeappmpnate :
toﬁxrﬂlermnnneﬂmcspeqﬁcb&]ﬂleﬁ'cctsofmch omstrmentommbumgtothcm

93  Cancer Risks andanaxfdlndxees_

mmﬁﬂmamano&ﬁskmmdmm"indicsforme'c‘oms,mdermoff
ﬂwscemnosocosxdmdmﬁnsassmt,aresmnmarmdmﬁbls32t036 Rlskosumforeach
ofﬂ:cpopu!aﬁonsthatomxldpotmuaﬂybemq)osedtoCOPCsmthee:qaosuresomanosdevelopedfor’
theSxtcaredxsmssedmﬂxefollmvmgsecuons Asdxsaxsscdpremusly nwryoftheccposurcsomanos .
devdopedmth:snskass&ssrmareoonscwauveand/ormunmcelymom 'l‘hespmdsheetsusedm :
m!axlatmgpotmﬁa!wnoernsksandhmrdquoﬁmtsforw,chofmeCOPCsforthemodeledpad:ways' B
arepmmtedmAppend:xEofﬂusreport :
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931  Background Risks and Hazards

Grouxidviater .

 Potential risks and hazards from the exposure to background-related inorganic chemicals are estimated
for potentially exposed human receptors to groundwater under both current and fiture soenarios.
Specifically, hypothetical exposure via ingestion of groundwater is evaluated for potential adult and child
receptors. As indicated in Table 32, a cancer risk of 3 x 10* is postulated for the potential ingestion of

background groundwater. This risk estimate is entirely attributable to the presence of arsenic and ~

beryllium in groundwater. The estimated HI for the potential ingestion of background groundwater is 14

(Table 32). Manganese concentrations in groundwater represent the major contributor to this estimate |

(see Appendix E for chemical-specific risk estimates). However, because manganese is considered an
essential nutrient, the true risk of adverse health effects is uncertain.

Surface Soil and Sediment

Potential risks are estimated for a child trespasser for hypothetical exposure to beryllium in background
*surface soil under both current and future conditions. The estimated potential cancer risk for incidental
ingestion of beryllium in background soil is 2 x 107 and the HI s estimated to be 7 x 10° (Table 32).

Dermal contact with surface soil and sediment represents a potential route of exposure. However, as
hotedbyUSEPA(l‘9923),doseand‘risksﬁmatmbasedontheav.aﬂablemode!sforsﬁmaﬁngdmal
uptake of chemical compounds in soil/sediment are considered highly uncertain. In addition, quantitative
’ﬁsksﬁnn&,mdmaﬁmdﬁrmlyaﬁmhédmb«ofmpmnd&mofwhid:kmgﬁz
COPCs present in soil or sediment at this Site. Therefore, as recommended by USEPA, potential risks
- are not estimated for this pathway for the COPCs detected in soil or sediment.

Cumulative Risks and Hazards

The total lifetime excess cancer risk from combined potential exposures to the background groundwater

and surfacs soil pathways is 3 x 10°. The total HI value for the combination of these pathways is 14
(Table 32). The potential ingestion of arsenic, beryllium, and manganese in affected background
groundwater contributes most of the estimated total excess cancer risk and noncancer hazard for the
potential receptors. -

Golder Associates A R 303474
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| 932 OffSite Residential Risks and Hazards

’Groundwater :
k hdmmseofﬁemuﬁandhyp&hmmlMacposumwmrgamcandoxgamccbmnmkm\ I
-{mdeweﬂsbm&ddowngm&wtofﬂwSm,pdmﬂﬂmrnslsaMnmhamdsm

sumatcdforoﬂ'-srtersldmts Spwﬁm!ly,potcnua!cxposmmvxamgmon,dcrma!contact.and'
.mha]anonofvolaulmwhﬂeslwwcnngorbaﬂmga:eevaluaxed

| _"Asindiwedm'rable 33, ﬁwpotmﬁar‘wm risk for‘hypomeﬁw'mmoﬁ-site'mmis |
"mam!yambzmbletopotmudmgmonofa:smc Anxnmtedmnoernskofzxw“ nsposudaxed“

_forpotmﬁalmgmmofaﬁ'emdgroundwatcrbyoﬂ'-sxtzmldauswhxdnsIssﬂlanﬂlcmumatednsk*- ‘
duetoacposumtobadcgmundgmmdmtcr Hawever asmdxmwdbytbecbermml-specxﬁcnsk '

xwumatspmanedmAprE,ﬂlemﬁequananddaeaedbwmnmanomofmgamc
mummtsmmldmualwellwatcrmultedmanwumaxedpotmnalcxcsswwcrnskonx10"
rwhwhlswellw:thmtthSEPAacoeptablenskmnge E S .

Air . o

'_ hdlewseofpmama]aqaosummmhalanmofvapor-phasedmmlsﬁompasswe gas vmtsbyan\,
* offisite resident the estimated potential cancer risk is 2 x 10°, while the HI is 0.7 (Table 33), under
boﬂ:wmtandﬁxmrcocposureoondxum ﬂwsﬂnntedmnoernskforpotmﬁa]mhalaﬂonofvapor—_
phasedxammlsnsduepmmdytothepmaweofvmylchlondempassxvelandﬁllgasvmtswhﬂeﬂxc

wmmmmmsduepMymthepmofhydrogmmlﬁdempmwhndﬁngasm ,

"_(seeAppaﬂmEfordmml-specxﬁcnsksnmam)

meulahveRxslsandHazards : -

meoﬁ#ﬁcmzdmgﬁwtdﬂlfeﬁ:mawssmwmkﬁmnmbmedp&mﬁdmb
' gmundwaxcrandurpathways:s2x10" 'lhetota!!-llvalucforoombmcdpathwaysassoclatedmﬂ)
 these media excesds 1 (Table 33) The potentia ingestion of arschic in groundswater contrbutes virually

’ .-allofthewtxmatedtotalexcssmncernskforﬂ;eoﬁ'-sxtemxdmt ltshmﬂdalsobepa:umlaﬂynoted_ -

Mamwcsﬂwpnmrycmbumrwmmnskforhypmhmda:pmumwbadcgrwnd
groundwater. Nmmnccrnskforﬁ:eoﬁ'—snemxdmtsduepnmiytomgmonofmcm,
grmmdwaterandexposuretohydmgmsulﬁdcgasﬁmnpasswclandﬁﬂvans Bewxsearscmcand '

Ce au
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hydrogen sulfide have different toxic endpoints and target organs, the addition of the individual Hls is not
appropriate, as recommended by USEPA (1989a). Neither HI individuaily exceeds 1.

933 On-Site Trespasser Risks and Hazards

Surface Soil and Sediment : :

" Potential risks and hazards from exposure to on-site surface soil ars estimated for a child trespasser
under both current and fisture exposure scenarios. As presented in Table 34, a cancer risk of 1 x 10% is
estimated for the potential incidental ingestion of surface soil. This estimate is primarily related to the
presence of arsenic and beryllium in soils (see Appendix E for chemical-specific risk estimates). The
estimated HI for the potential ingestion of surface soil by a trespasser is 0.01 (Table 34).

Dermal contact with surface soil and sediment represents a potential route of exposure. However, dose-
and risk estimates, based on the available models for estimating dermal uptake of chemical compounds
in soil/sediment, are considered highly uncertain for most constituents and are only determined for a
hnntednmnba'ofcanpmmds Thcrcforc,forﬂacdewctedCOPCsmdmemedxa,potmtxalnsksarcnot
eshnmtedibrﬂmp&way as recommended by USEPA.

Air
Pmdmbﬁhz@msm&rmmémmmmspmﬂymmwww
ﬁunpasswegasvmisundcrbothmnunandﬁmueexposureswmos The estimated potential cancer
risk via inhalation of volatiles is 3 x 10°, while the HI is estimated to be 4 x 10° (Table 34).

 Cumulstive Risks and Hazards ‘ ~

The total lifetime excess cancer risk for a child trespasser from combined exposures to surface soil and
air pathways is 1 x 10* The total HI value from combined pathways associated with these media is 0.01
(Table 34). As stated above, it is the potential ingestion of arsenic and beryllium in surface soil which
* accounts for all estimated total cancer risk for the ca-sits trespasser. Once again, arsenic and berylliym

' mtbcpmmyconn'ibmotsmthebankgmmdsodnsksumam
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 Surface Soil | o
: ~Thcmmkandmmtsforpamudocposummmmdbmeﬂwmmmanm:
’woﬂcersmbasedmmdmlmgmonofdmwmumm As indicated in Table 35, the . -
o smnawdmnocrnskforth:socposumsmnmsSxIO" wln]ethestmatedl—ﬂ:sOOOZ Chemical-.

-speaﬁcnsksmmmpmtedmAppmdxxE '

934 OnSite Worker Risks and Hazards ~

. ,/

e Demmlcmmawlﬁ:mr&ccmdandsedxmtmpmmapmmmafmm Howeverdose :
and risk estimates, basedmmeavmhblemodelsformdemalupmofmmmpomds
'mmﬂsc&nmgmmﬁadhgblym@nformmmmdmodydmmmedforafv | ‘
limited mamiber of compounds, merefore,formedemedcomm&mmedm,pamaxmlsmm{ o
-snmatedforﬁuspa:hmy,asmmﬂedbyussm . S '

Pmumﬂmlsmdhamrdsmmnmwdforaﬁzmmmsncmammoemﬂmwhompmmaﬂy
” exposcdtovolaﬁlspmcntmp&swcgasvmtswamlmlanon 'Ihemma.tedpotamﬂmnccrnsknslx

107, whxletthIlsmmdathlO"(TableZ{S)

Cumulative Risks snd Huzards B .
Thcmm!hfeumemsmncernskﬁanwmbmedsodandmrmq)osumpaﬂiwayss&x 10"' 'n:etotal

Hlvalueforthmcmbmedacposurepathwaysnsooo7('l‘ablc35) Mostofthmummdmxm :
mkfathcmncwodcasaﬂnbuwdwtbemdmm!mgsumofdmdcbmmkmsmﬁmsod |

o 9.3.5 On-Slte Rwdenhal Risks lnd Hazards.

'Gro:mdwater o .
:hdwmseofﬁmmhypaheuwacposmwcham‘zhmsdecwdmmnmngweﬂs potenual'
. ; cancer risks and noncancer hazards are estimated. Spocxﬁmlly,potmt:a.lcxposummmgsnon,demnl L
- 'mmmofmwhﬂeshmungorbammgmmm As indicated in Table 36, an
-snmatedcanecrnskoflxlO‘nsposhﬂatedforthepotmﬁalmgsﬁonofgroundwaterbyﬁxwreon-snc ,
 fesidents. ﬂwsumdmocrnskfordenm]cxposumm4xlo‘andamwmkof2xlo‘ns .
| .smna:edfonhem}nlanonofvaporswhnesmwemg Thepotmualacwssmwnskforhypotbmm!

‘exposummm-snegmmdwatermmmlyambumblemmgesumofvmﬁchlonde Zﬂmughthc
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estimated risk from the potential inhalation of this compound's vapors while showering is also
significant.  As indicated in Table 36, the estimatéd HI for the potential ingestion of affected
grmndwatezbyﬁnuxeon-sxtemxdmtsszO Manganaeconomuanonsmgmundwatermpnmmly
responsnble for this value (see Appendix E for chemical-specific risk estimates).

Air
' Inthemsedfhypoﬂxeﬁalexposumviainhalationofvolaﬁ!w&ompassivegasventsbyaﬁxmreon-site
resident, the estimated cancer risk is 1 x 107, while the HI is 4 x 10° (Table 36).

CumulatxveRxsksandezards

Foraﬁmreon-mtemdmt,ﬂxetotalhfeﬂ:mexmsmcernskﬁvomoombmedhypotheum.lcxposum
" to groundwater and air pathways is 1 x 10°. The total HI value for the combined pathways is 50 (Table
36). The potential ingestion of vinyl chloride in groundwater, and the inhalation of volatiles while
. showering contribute most of the estimated total cancer risk. ﬂ:epotmtxalmgesuonofmangansels
pnmanly responsible for the estimated total noncancer hamd for the hypothetical ﬁlture on-site resident.

94  Evaluation of Exposure to Lead

| The USEPA does not use an RfD or SF approach for evaluating potential risks associated with
lead exposure. Instead, the USEPA Integrated Exposure/Uptake/Bickinetic (IEUBK) model
(USEPA, 1994d) is used to predict the likelihood of children chronically exposed to lead through
air, water, soil, housedust, and other sources exceeding a particﬁlai blood lead concentration
(usually 10 pg/dL). The latest version of this model, 0.99d, is used here.

The IEUBK model is generally used as a decision tool in contaminated soil scenarios. As such, it

is used to evaluate the likelihood of children within a particular residence or neighborhood
exceeding the blood lead criterion. The inputs to the model should reflect the residence-specific
arithmetic average lcad concentrations to which children could be exposed, as well as averages of
exposure pa:ame'ters It is inappropriate to use RME or worst-case values for inputs in the [EUBK
model, because the 6qtput of the model should reflect the predicted geometric mean (GM) of
population blbod léd levels, along with as the predicted variability in these levels, as indicated by
the geometric standard deviation (GSD) (USEPA, 1994). ‘
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i\../‘ .

 Jme1%6 T f - ol

Since specxﬁc mformauon is not ava:lable regm‘dmg exposure soenanos, the approach taken here
evaluates an average future receptor's predxcted leéd exposure, given no remedzal action, at the
Berks Landfill site. The ma,)onty of the mputs mcludmg cxposurc parametem were IEUBK v. -
0 99d model default values, and are not hsted here. Sxte-specxﬁc information was not available for

" air and dietary concentrations; therefore [EUBK default values were assumed. The only changes
: 'from model default assumptlons were values for concentranon of lead in soil, housedust, and .
, groundwater' o '

. Site&ide ariihmetic avemge for soil leéd eoncentmtion" 14.6 'pg/kg

7. e - Average housedust l&d conoentratlon assumed to equal average sozl lead concentratlon'

l46p.g.lkg

.. .Anthmeuc average groundwater lead level from wells C-5, G-l G-4 G-S G-6 G—l?., G-13
MP-14S and MP-l4D (as dxscussed in Section 42. l) 15 3 ngL :

;-.

“The USEPA method of detaermunng Iead nsks is to evaluate the hkehhood of cbﬁdren exowdmg the -

10 pg/dL cntenon Thxs hkehhood ns glven by the peroentlle of the predxcted blood lwd :

, oonoentratxon dxstnbutnon that reﬂects thzs cntenon Table 37 and Appcndxx F are the [EUBK

’ model output for the mputs as noted above. The hkelihood of an average child aged 0-84 months o

exoeedmg 10 pg/dL blood lead ‘st this site under current conditions is less than 1% (0.17th
percetmle) (see Table 3. Some age speclﬁc risks may be hxgher' the same’ likelihood for an

average child aged 12-24 months (the hlghest-exposure temporal category) is sull less than 1%

 (0.35th percentile) (see Table 37). The decxsnon-pomt for remedxa! action based on lead is a
 greater than 10% chance that a chzld will excwd 10 pg/dL blood lead (EPA 1994) The likelihood

of elevated blood lead oonoentrattons under the soenano evaluated is less tha.n the USEPA

: | decxsxon-pomt, therefore, l&d will not be consldered further in this risk assessment

- '- Gozderhsseelates | AR303I} 79 B
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100 UNCERTAINTY ANALYSIS |

Some of the uncertainties and limitations of the quantitative BRA, as related to toxicity and exposure
assessments, have been previously identified and discussed in Sections 5.2.2 and 7.2, respectively.
However, a more detailed discussion of pathway-specific uncertainties associated with the assessment of
potmﬁalaxmapdfum:eﬁslsattheBedtslandﬁBSimispmtedbelow.

Health risk estimation quantitatively defines the general magnitade of human health risks, the precision
of which is limited by the size and quality of the database and other input parameters. Consequently, the
results of the analyses in this report are only as accurate as the available information, especially with
mpeatoconshtumttoxlcnyandexposurepamnetcrs Uncertainties may arise because of the general
nccdtonmkcarelanvelylargenumberofassumpnonsandmfermwstocompletecachoftmmvolved
steps. Someofthcseassumpnonsandmfemareneededtooompmsaxeforlackoftoxwolog:wdata’
ondxecbamalofmtcmt,orforgapsmthemfomanonavauab!etoesumazepotwualexposum.

~ Toward this end, the approach taken in this assessment to offset uncertainties is biased toward health-
protective as§umptions that may exaggerate potenﬁal risks. For example, the exposure scenarios are -
based on assumptions that are made to overestimate rather than underestimate exposures. As noted
above, the average length of time an individual spends in one home is 9 years; however, 30 years has
been used in this risk assessment for the off-site residential exposure in the vicinity of the Site.

A conservative approach has been taken to estimate the exposure levels and their duration, and to
characterize the hazards associated with the chemical constituents found in groundwater, surface soil,
and air at the Site. Consequently, the health risk estimates derived in this BRA are magnified, with cach
step building on the previous one. This approach is designed to compensate for inherent uncertainties,
' and also provides a margin of safety in the use of risk assessment results for making risk management

The contributions of cancer and noncancer risks due to “"background" sources are an area of great
uncertainty in evaluating potential risks associated with the COPCs at the Berks Landfill. For example,
three of the most important inorganic chemicals in off-site residential and on-site (downgradient)
nmnmngwcnswhlchappwatsmﬂarmnmanonsmbackgxmnd(upgmdmt) locations are
a:sanc,berylhmn,andrmnganm Inpa.rtxcu!a: the potential lifetime cancer risks associated with

.GoldetAssoc!ates ) AR303|480
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ucposummthe%%UCLmncamnmsofamaucandberymmmbadcgrmmdmmdwatag :

thcstlmatednsksforboﬂuoﬁ‘-sne mxdmaalandon-smegroundwater 'Ihenamm!lyoocumng
mmera]smsodandbedrockandthea.cxdxcnamreofthegroundwater(upgmdxmtanddowngradlmt)_
appw'stobempomiblefortheelevawdeomamauons ofmseebamm!smgrmndwatu

\Cmsequcnﬂy paamﬂnskposedbymgmmnofmc,berylhumandmnganwemgmmdwatcr |

mybeamibmadngmnhatuwndmomwhchmstupga&ﬁoﬂmmoﬁumsemhmdmﬁw

'Berksundﬁn

" Estimated potential cancer risks, dnemmﬁﬂmmmmicammylchloﬁ&mmwwﬁ o
rcpmmtﬁnhxghwtpotmualhermemcermksofanyoftthOPCsatdem Thcpotmual_ :
farsaucchmcdaﬂymtakewumtedfordwoﬂ'-sxtemndmual popu!auoms$64E-05 mg/kg/dayor39 )

pg/day. 'l'hepotama! arsenic mtake mted for the ﬁmxreon-sxtcexposedpopulauon is 2. l9E-04_

o mglkg/dayor153pg/dzy ByeompansorgtbecunthSEPAdmﬂangmtzrstzndardofSOpg/Lor"

7. lE-04mg/kg/dayxsscveralfoldhxghcrthanﬁeshmatcdchrmucdaﬂynmksmtheBRA

| :'I'h«:re-islitledoubtthatexc&siveintakéofa'rsaﬁcmyl&d'to_thcdévclop‘n_m‘ofsldnmocn
" however, uﬁ@wﬁsksposedbyﬂmmmofmmicofigsﬂa@mmzsopg/daymaotweu .
- understood. lnmmxuanonofhmmmmohnmandmaboucdmmmc,mm
Rlspm(l%s)mludedthatthcrexsapractm!thmholdofamcmtakeatwhxchslqnwwcrls  -
" unlikely to be manifested. Bewnsethebodyeﬁamﬂymﬂabohmanducrammcﬁ'omzooto

250 pglday, this threshold should equally apply to axsauc-mdueed skin cancer (Mircus and Rlspm,'

1988). Smdmofaﬁeaedhmmnmpuhnauakouﬂxmedmmcmsedmkofshnmmmmc .
. ‘mkslssﬂxaMOOp.g/day(Stbhm 1991) ‘

»Emnmdmcmmmmmdmamemmdﬁuformmsmabkmummm

scenario (ie., 39and153p.g/day)arcwel!be!ow2000r400ug/day,ﬂms,arsancmgroundwatcrat‘

'"theSztcfotmdatﬁmccouoennanonslsnotlikelytorsultmanmcmsednskofslonmwbasedon
ﬂ:emformtmundmﬁﬁedabovc However, arsaucaxﬂlcleve!steponcdmgroundwatermayposea
"sxgmﬁmntmkasdaﬂatedusmgthecunmtslopefadotswhmhdonotmcludeathmho!d
| foons:dmnm Equwalentlevelsandnsksalsoocwrmbadcgrmmdgrmmdww

~ The USEPA has concluded d:at human epxdmologm.! studies ofvmyl cblondc mhalauon and the
v ocwn'euoeofnnnommvanwsammalussum fol!ovnngmhalauonandora!aqaosur&s constmxtesu'ong
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-cvimeofi'inylchloridewrcimgenicity(SRC, 1989a). However, some of these studies indicated that -

the types of elicited tumors may be dose-related; thereby, suggesting that there may be a threshold dose
below which there are no carcinogenic effects. Using vinyl chloride epidemiological data, and the
USEPA~derived upperbound cancer SF of 1.7, Hawkins (1991) found that the standard risk assessment
model for vinyl chloride predicted that up to 7,500 workers out of 10,000 exposed at bistorical doses
 would be expected 12 develop caricer. In the epidemiological study results, bowever, less than 10 out of

10,000 workers were actually shown to have contracted cancer; a difference of about three orders of -

magnnude Thcabovesmdy thus, suggests that the use of the vinyl c}dondetoxxcrtyﬁaorformcxdmce
" of carcinogenicity may overestimate risk. In addition, the slope factor for vinyl chloride is reported in the
_USEPA Health Effects Assessment Summary Tables (HEAST) as “under review, number subject to
change” (USEPA, 1994c). Therefore, there is substantial unccrtmnty associated with the use of this
slope factorforvmyl dxlondemnskalculanons

haﬂﬁmmm'kmiwmmﬁdnm@uWmemmm
the noncarcinogenic risk estimates, possibly overestimating the estimated hazard' indices for on-site
gmundwater.

~ In most risk assessments, chemicals are present that cannct be included in the quantitative risk
assessment because little or no information on the toxicity of the chemicals are available. In the current
assessment, the only COPCs for which there are no available carcinogenic and/or noncarcinogenic
toxicity values are: 4-chloro-3-methyl phenol (leachate), 1,2-dichloro-1,1,2,2-tetrafluoroethane, and 4-
ethyl toluene (air). However, because these compounds are only present in their respective

environmental media at low concentrations, they are not expected to pose significant health risks at the

 Site relative to other more toxic compounds. Finally, it is very unlikely that failure to consider these

substances in the quantitative risk assessment would result in an underestimation of total risk for any

In summary; due to the conservatism associated with calculation of chemical exposures for both current
and future hypothetical receptors, and the conservatism associated with the USEPA methodology for
assessing noncarcinogenic and carcinogenic health risks, it is very likely that the estimates calculated in
‘this BRA will exaggerats the potential risks associated with the chemicals of interest at the Berks

~ Landfill.

.Golder Associates - AR303 482
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110 ,.; mscussmN AND CONCLUSIONS

'_ Adsasmmofdmmkmmmﬁanpamudmposumbyldcnuﬁedpomemsmchmwkof -
' mtcmtatBaksLandﬁlhspmanedmﬂnssocuon A!sopmentcdm&ussectxonarcmclusxonsbased

| onﬂ:cmultsofﬂrenskass&snmt. TthRAfortheSltccvaluatedmepotmualnskstobmmnhmlﬂ] o

mda'paeuualmnunandﬁxmreexposumeommons 'l'llcnskassmsnmtmvolmﬂwuseof
’ numerous assumptions, wchofwhlchhasvanwsdegrewofmhex'exnuncenamty Because of the
)"mwmsandcmscwauwnamreofmcasmpuommed,ﬂwsumofmksmaybequne‘»"
dxﬁ‘ctent(lc cxaggerated)ﬁ'omﬂwmalnsksposedbytthm

'Anu@uaﬁmoftbemﬁskmﬁ'omacposurémCOPCsformaxofthémodeleapopuiaﬁm‘- :
: mthstRAmdxmﬁmﬂ:cmmlexossmoermkandmsumamforahypdhwwrwepmrm
backgramdgrwndwatcrandbackgoundsmﬁoesoﬂchmucalwncm&ahons undermn'entandﬁxture
. exposiire scenanos exceed USEPA recommended upperbound cancer risk range of 10* to 10° for

- carcmogensandlfornonmmogms Specxﬁca]ly,theshmatedtotalexmsmcetnskmelO‘and'-

- . the total HI is l4forpotenualexposumtobackgroundgroundwaterconommonsonly Themncerv :
, nsksumate,asmdmtedm'l‘ablesz,nsambutabletodetectedconomuanmpfmcandberymumf'
: ;whﬂctbe}ﬂmmbumblcmmmmcmmmmbadcgoundgomdmuﬁwSm '

Undahwoﬁieﬁm!mmammwos,wewﬁlﬁfeﬁmum&mmrﬁsdexlO‘foraxi
'oﬁ‘-sxtemdmtshghﬂyacceedsthclo‘mlo‘mngeofmcernslcseonsxdewdaooepmblebyﬂle /
'USEPA. The cancer rsk estimate, as indicated in Table 33, s atributable 1o detected conccatrations of
, msaucmmmdmmrmmmlmmwdmformoﬁmwmxdanshghﬂyuwedsmc&mcy_
a mmnm&dcmmouofl ﬁelﬂmmatelsatmbutabletomgsuonofarscmcmgzwxdwataand '
‘ xnhalauonofhydrogensulﬁdegasﬁ'mpasswelandﬁllvmts Bemusearsmxcandhydrogensulﬁdchaw
dxﬂ'amtto:ncendpomtsandtargetorgans ﬂlcaddtuonofﬂlcmdzwdualfﬂsnsmtappmpnate as .
reoommmdcdbyUSEPA (19892). Neither HI mdmduanyemem _However, as discussed above,

'ﬁwnskmaforpdmndmummbadcgmmdgmndwamrmmommmm&e o

'sumatsfor offsite downgradient residential acposurcsandarepnmnly am-abutedtoaxsemcf‘
‘ concamauons lnaddmam,ﬁ:emoddusedtommconccnmomofbydmgmsutﬁdcandother
rfgasssﬁmnpassmhndﬁﬂvmmbasedmscvmalmcwauwasumpnmgdmefom,mcmk
'assoaatedmthhydmgmsulﬁdemhalaxlonmaybemunmed Thusﬁ:emuhsofﬁusBRA v
‘mdlmthatdmesneghg%lemmm!mkthatmybeassmmtedmﬂipownm]oﬁ'—snﬁemxdama! -
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exposure to inorganic constituents in groundwater and passive landfill vent gasses. The background
risks are higher than the off-site residential risks. '

Under hypothetical fisture use scenarios, the estimated total cancer risk of 1 x 10° for an ca-site resident
exceeds the 10 to 10 excess cancer risk range considered acceptable by USEPA. The potential total
HI of 50 estimated for an on-site resident in the future is also in exceedance of the Agency criterion of 1
(Table 36). The estimated total cancer risk for potential fture on-site residential exposure is primarily
 attributable to vinyl chloride concentrations in groundwater at the Site. The estimated total noncancer

risk is mainly attributable to elevated manganese levels in groundwater. However, because manganese is
* considered an essential nutrient, there is uncertainty associated with the actizal risk posed by manganese.

As previously noted in this assessment, the estimated excess cancer risk and HI associated with
hypothetical exposure to background groundwater are primarily attributable to arsenic, beryllium, and
manganese concentrations.  Based on these discussions, the following conclusions can be made
concemning metals in groundwater medium at the Berks Landfill: . '

o The excess cancer risk and HI estimates for potential background (upgradient), and on-site
(downgradiént) groundwater exposures are mainly attributable to the presence of arsenic and
mangamemﬁmearws :

e The estimated cancer risk and HI associated with hypothetical background (upgradient)
gmmdwatamcposmmswemlfoldgrwaﬂmmkmmassmm&wnhpotmwoﬁ-
site residential (downgradient) exposures; and,

e The naturally occurring geologic material and acidic nature of the background (upgradient) and
- omrsite/off-site (downgradient) groundwater appears to be responsible for the elevated
concentrations of these metals (i.e., arsenic, beryllium, and manganese) in groundwater.

‘Consequently, potential risks posed by the ingestion of these chemicals may be attributed to

naturally occurring groundwater conditions in the vicinity of the Berks Landfill, and therefore,
not site related.

In the case of potential exposure by off-site residents to modeled volatile compounds in air, under current
-and fisture use scenarios, the potential excess cancer risk of 2 x 10° is within the range of 10* to 10°
cancer risks levels deemed acceptable by USEPA. The air transport models used in the BRA are based
on very conservative exposure parameters that tend to overestimate chemical concentrations at the point
of exposure. In addition, it shotld also be noted that none of the detected chemicals in actual ambicat air
monitoring samples from leachate lagoons, leachate seep water, or at the Site perimeter exceed USEPA
Regxonﬁlnsk—basedscrwnmgconcmﬁaﬁom oo™

Golder Assoclates A R303484L
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. m”mmofbahmmandnmmrmlsforpmmMmﬁmmpassaWwboﬁxm A
' -'mdsuxfacesoummm under both current and fiture scenarios, indicate that the estimated risk
o valumueuﬂwrw:dnn,orbelow,USEPA-monmm&dtaxgalcvelsoflo‘tolO‘formrcmogeusand'

amoflfornonmrunogms Sunﬂaﬂy,ﬁcsumaxedtota!mnoernskandmforpotcnnalﬁmmon-

-sxwmﬂmraqaosmmbahanmdsur&msodmummSmalsobelowUSEPAmnmﬂed

lcvels

Insumma.ry basedmdwmulﬁofﬁsassmgmmnmtor%paamﬂpopuhnmmatmk

ofdevdopmgmamepﬁbbpﬂmﬁdb&!ﬁmhasamuhofhypodmwmmCOPCsm'.
"sednrmt,surfaccwatcr sur&cesoxl,oraxrattheSzte ’Ihenskesmnamforpotmua!exposumto

. “badcgrwndgmndwawrmsweralfddgmﬁ:anoﬁ-smmndmha]aposm Exposures to both

backgroundandoﬁ‘-snte residential groamdwater exceed the USEPA acceptable upperbomdrangeundcr
mmuandﬁxmreaq)osurcsoenanos Elevatedooncenn'anmsofmwc bexylhurn,and/ormngamd '
mrspasiblcforthemmatedmksassoaawdmﬂndmepotmna]m' Bmuscarsemc,

_berylhum,andmanganscarcprsmtmsumlarooncenﬂ‘anonsmbad@'omdwc!lsupgmdmtof&le

SnzuomnpamdwoﬁmandmmmuswmdMMmpotmnﬂmWsedbyme"

‘mgsﬁmdﬁwcnx&lsshoddbeambuwdmmmmﬂymmxggoundwmm«smme ‘

vncuutyoftheBaksLandﬁll L

I the case of poteatial foure oi-site residents, the estimated health risks also exoeed the USEPA

'reoormnmdedtargetlevels Themnoernskmmatelsmnlyambutabletownﬁdﬂonde,whﬂe""
’nmgaxmecambutsnnstofﬂxenonmwnskmm Itnsunportanttoanphasxze howeverﬂxat
ﬂlclﬂcelihoodofﬁxmremdmualuseatﬂnsSnclsmmlymotc
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120 ECOLOGICAL RISK ASSESSMENT

12.1  Objectives and Procedures

The USEPA guidance documents used in the baseline ecological risk assessment (ERA) for Berks
Landfill include "Risk Assessment Guidance for Superfund, le II" (USEPA, 1989b); "Framework for '
Ecological Risk Assessment” (USEPA, 1992c); and "USEPA Region HI Environmental Risk
Assessment Guidelines” (USEPA 1993b). ﬂusERA:salsocmﬁuctedmawoxdamewxﬂxweBasehm
Risk Assessment Work Plan (Golder Associates, 1993) and evaluates potential current risks from
chemical stressors on ecological receptors that were identified during the Remedial Investigation (Golder
Associates, 1995). | | |

" The goal of this ERA is to identify potential risks that chemical constituents found in abiotic media may
pose to the organisms which potentially reside in and around the Site. These organisms includs plants
arﬂmumb,accepthummmﬂdomshcmM&Mmybeexposeden&mhwdchmmlsme
'sednnmgsur&eewa:er and leachate.

All chemical constituents detected during three phases of remedial investigation sampling are considered
in this ERA. A model of potential exposure pathways in environmental media and related potential
ecological effects on a potential primary receptor is developed and evaluated in this section of the report.
“Based on evaluation of the model, potential risk is characterized and described in this ecological
assessment. To assess the reliability of analytical data and exposure/receptor models, associated
uncertainties are qualitatively andlyzed as well.

122  Identification of Potential Stressors

This baseline ERA considers chemical stressors as a general analysis of potential risk for inhabitants of
the Sits and visiting wildlife whose home ranges include the Site. It should be noted that all detected
chemicals in samples collected during the RI from surface soi, sediment, surface water, and leachate
media at the landfill are considered in this assessment. Neither background nor risk-based screening of
analytical results is conducted o select COPCs for the ERA. Therefore, all detected chemical analytes
(summarized in Tables 5 through 11) are used in the assessment. -

The calculated *reasanable maximum exposure” (RME) conoeatrations are used to, evaliyate potential
risk to environmental receptors, as discussed in Section 12.6.1, in accordance with USEPA (1993b)

Golder Asfociates AR303L 8 b



June 1996 s o1

- -~ -

gmddmfomologmmskasssm TthN[EconomtJanonrepmmtﬂxelowerofexﬁxertheQS% .
upperconﬁdawehnnofﬂxeanﬁumucmmorﬂmemammumdeteaadwmmonm&c'
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123 EcosystemComponents

‘ : Tenstnal,wet!andandaquamhabrtatsfmmdattheS:tehavebmassssedmtthlreport(Golder'
Associates; l995)andarcsunmanzedbelow Thcmderlsrefcrredtodxeklreportforamore
borrpleted:scussxonofenv:ronmmtalhabxtatsfnecssaxy

‘-TBeSneBsmTwndedh:gc!yby&mdummfomasweuascrophndandopmspace 'Ihewtstem |
Iandﬁlllspmmnlyeovcredmthshrubs saplmgs andgrass&s andhassxdeslop&sooveredbydecxduws
woodlands. nemhndﬁnmwwredmmnlymﬁxgmsssmdsomeshmbsandsmwndedbya
penmetcrfmce ﬂxcla.rgstwaxerbodyaxtheSltexsambutan ofCaooosmnganchﬂowsﬁ'om-
wsttowstaaossﬂwmrﬂmcamalpomonofﬁleSnc Twosmallsecondo:dersu'm which

. originate south of the Site, ﬂownorﬂlﬂarwghﬂxeSnebeforeJomugmeCaooosmgCreekm'butary The
Cacoosmg Creck tributary ﬂows offsite in a norlhwesterly direction for about 1 mile off-site before *

joxmngCacoosmgCreek CaooosmngdcﬂowsnorﬂxandjomstthulpdxodcenCreek,wmmtbm
ﬂowsmanmﬁeﬂydxrecnmbcforejommgth:SchuylklllRwermthecnyofRndmg, approxunaxcly7 :
nulsnonhofﬁxeSxte ' _
| noodpxain’andﬁpaﬁanmwmsds‘ﬂankthembmofmmg'cmm&mmmpoxﬁmbf‘ '
mcSne,asweﬂasmofﬂzedmnagepaﬂmandswondawmbmnwthatuamemewa -

- VApprmnmatdylGacmofﬂoodplamandnpamnmweﬂandshawbemndamﬁedattheSnc(sce' \

Figure 3-30 of the RI report). AlsopodcctsofseepagcwetlandamsmﬁctedacrossﬂleSncm
, eonjmxnonwnhseepsandsma!ldepmsnms mwagewwandsmdnmms:pnomhndﬁu;'
’ wmﬁummAppmdmLofdwRIreponpmwdmmcﬁcldmamdsanddamwﬂemdwddmwethc 8
 wetand boundarie a the Sie. ' ~ ' '
_ Dumgﬁe@s&ﬂhabmm(s&WMdﬁcmw)ammmﬂmﬂm"
'-Amleddeerwereobsmednnstﬁequmdyonﬂ:ewstemlandﬁll ‘l‘hemdowvole,mstmnblueblrd,

bamswa]law,ﬁddspan'ow andvsperspamwwereﬁxenwstprevaleutwﬂdhfespecmobsavedong )

- the eastern landfill. Apennwterfenccmmctsamstotlmcastcmlandﬁll oonsequmﬂv& wildlife *
mq:osummdzam@smﬂmesoﬂsgmemnyhmtedwmﬂysrmummmlsmdawanspecm No
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exposure to chemicals in the soil is generally limited to only small mammals and avian species. No
wildlife or plant species observed at the Site are included on federal or Pennsylvania Endangered Species
lists as of the date of this assessment.

The terrestrial habitat assessment identified numerous ecologically similar habitats at and around the
landfill. *No apparent differences between similar on-site and off-site habitats were observed during
blologmlassssmems In addition, no unique habitat features exist at the Site. Ecological habitats
identified at the Site are bneﬂy described below.

Rangeland - Herbaceous

The majority of the. area encompassed by the eastern landfill, the southem portion of the top of the
western landfill, and the majority of the former borrow area to the west of the western landfill (see Figure
1) are carly to mid succession old field. Areas on the fandfill surface generally show only minor impacts
resulting from landfilling practices. Also, scverallomlmdarwsofbamgmmdmfacemultﬁompoor
sodorsteeps!opm oﬂxerw;sé,vegetanonxshmlﬂ'nyandabundant Thcpnmaryplantooverspecmm
“yellow and white sweet clover, crown vetch, and grasses utilized to stabilize the soil cover. Meadow
wlaandspanmmnmﬁequaﬂyobsewedduﬁngdwwmuialhabimtassesm.

Rangdand Shrub/Brush

The majority of the western landfill is shrub/brush habitat. Inaddxuon,amsunderﬁmehxghtmswn
electric towers and cables to the cast of the Site and areas further to the cast of the electric utility right-
of-way are shrub/brush habitat. This habitat type provides good cover for wildlife. Eastern cottontail
and white-tailed deer were the most frequently observed wildlife species in this habitat.

Forest Land - Deciduous ‘

The majority of forested areas at the landfill are mesophytic second stand, mature forest. Black locust,
white ash, red maple, and honeylocust were commonly observed. Most forested arcas at the Site have a
dense understory of shrubs and saplings. Also,-on the eastern landfill, multifiora rose and climbing
bittersweet were commonly observed. These species also were commonly seen on the westemn landfill, as
were the bush honeysuckle and Japanese honeysuckle.

Wildlife diversity is typically higher in this habitat type than most others as a result of the greater variety
of forage habitats and feeding guilds. Species that utilize both hard and soft mast (¢.g., gfay squirrel) or

Golder éswcia‘” AR30 '3 488
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cavity dwellers (c.g., squmels raocoons,owls,bats,orwoodpedm)caﬂdooaumﬁushabmttype
Rawoou,smpcdslmnkandgraysqmﬂdwcmamongthcmammalsobscwedatthc&m Also, birds
semﬁmesnemdudethmespwwmhzngbmhhadaMSOﬁmsgwchuﬂlchmwwoodp&kerand .

WetlandsandStreams R : :
BmhwcﬂandsmdmaelommdmmmewmdomandﬂwdphmamsofﬁwSm Because
Wheﬁrstorderstzwmareupperh&dvmcrmbutans onlyafewnon-gameﬁshspecmarcexpectedm

such a habitat. Dumgthemmhabmxasssmmgmmowswerebbservedatﬁveofﬂwsm?‘

: samplelomﬁons Raoooonswcrea.lsoobscrvedmthxshabuat

,hhabmnuofsmbedswenquahmwlycvﬂuawdmmgmeaqmehabwsssmt(s&‘ '

o Appmd:xNofﬁxeRIrcport) Dlvcrsemnumuasofbenﬂucmcmmverwbmcspecmwmfound‘,

-ﬂumghoutthcsxxsamplelomﬂons twoofwhlchwereba&groundsamplepom Inmostmsm,more :
_ than 100 organisms were collected at w:h of eight kick sample eollecuon poinits per sample location.

' . ‘Notably, pollutxon intolerant specm predomumted, mcludmg those specm that USEPA has ﬂmnﬁed as .
\ pollution mtolerant specm commonly rcferred to as "EPT" = Ephemcroptcxa (mayﬂm) Plecoptera -~ © -

(stoneﬂm),andTndxopteta (mdd:sﬂm) Furﬂwnnorc, re!anvelylowlevelsof pollutlon to!erant orders, :
".‘suchasmptemandAxmhda,wmobscrvedattheSnc 'Ih&emz!tsmdmtetbatthestrwnsystans '
boﬂmpsmandameSnemmame h&.!thyaquanchabltats '

124 Endpomt Sdechon

- ,mmmbmanaxymxdmmmmmmww andlachatcsamplmthh
nwdeleddaﬁandabermppm&wufonmtmmevdu&cmuﬂwofewlog:mlmmr :
speastoo:rgamcandmorgamcoonsumm Forsods,dmemmsmunentmdpomt:stbepredxcteddose
AtomdmdwlmeptorsasdswssedeecﬂoanG ’Ihemeasummntmdpomtforsednneuts,sur&oe"
water, andhud:atelstbecxposurepomtconcmuat:on(le mcnmsuredeonsummeomenmansm '
,ﬂxemedxa) ﬂedsnedmthﬁmeoraﬂbmmsﬂxeh&lm&seleawwcepmrorganmmd B

‘Bemnseevaluanonofa!lpotmualeﬁ'eotsmallpotenﬁalreoeptorsnsunposs'ble,tbeexposwepomt
‘concmuanousforsdwtedreceptomaremparedtoappmpnatebenchmaﬂs Forthg;nERA,the

;
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meadow vole was selected in the approved Baseline Risk Assessment Work Plan (Golder Associates,
1993) as a potential primary receptor for evaluating risks from chemicals in the soil. The meadow vole's
potential exposure to Site-related chemicals in the soil is evaluated in this ERA by using a pathway
“model. The receptors for sediments, surface water, and leachate at the Site are generic aquatic species,
as represented by published federal and state water and sediment quality criteria documents. At the
request of USEPA Region III, detected concentrations of chemicals in leachate are compared to water
quality criteria in this ERA, although landfill leachate is not considered an important habitat and is not
‘ expected to support a limited aquatic life.

125  Conceptusl Model

A conceptual ecological model is developed based on the identified ecological resources present at the
Site and under the assumption that a chemical is limited to the sampled media. Key receptors evaluated
hthiseodlogiml assessment are the meadow vole for the soil medium, and generic aquatic species for:
the sediment, surface water, and leachate media. i :
The potential chemical exposure pathway evaluated for the meadow vole is through the food chain.
Available data from (USEPA, 1993c) indicate that the diet of the meadow vole is comprised mainly (95
to 100%) of vegetative matter, such as shoots, seeds, roots, and fungi. The remainder of the diet is
comprised of insects. Because plants represent the predominant pathway for potential exposure to
chemicals in soil, carthworms are, therefore, not considered in this ERA. ‘

In this model, uptake of chemicals from soil by vegetation serves as the basic mechanism of chemical
eatry into the food chain for the terrestrial ecosystem. Soiliplant uptake factors are presented in Table
38. The herbivore component, represented in the conceptual model by the meadow vole, acts as the
primary conduit between constituents in vegetation and constituent transfer to higher trophic levels. The
size of the land§ill is much larger than the home range of the vole. Therefore, it is assumed that the vole
spends its entire life on the landfill and ingests only vegetation that grows on the Site.

mwmwmywmﬁrgMCMcmiaEMgh_&m
exposure to the potentially contaminated media. For potential effects to aquatic ecosystems, the
conceptual model considers only direct exposure to chemicals detected'in samples of the media. In
accordance with the approved Baseline Risk Assessment Work Plan (Golder Associates, 1993), the
conceptual model does not consider chemical uptake or transport among trophic levels. "

Golder Associates
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126 ExposureAnalysxs :

: . Tbeacposmanﬂymphmofﬁlemmawchmm!wﬂuaumofmeavmhbleanﬂyhmldamm
mﬁep&mﬂeﬁamofmmbﬁcs&ssommpmtyﬂmﬁedmm Thxsanalysxs

- md:ccmcepmdnmdclasammchmmmpamuﬂuposmandewlogxweﬁm This

vacposumanalyssmwmderedmbeascmnnglevdappmach,asd&scnbedeSEPA (1993b) -
msmmcmwmmmmmmm@mmm)mmmh

- 12.6.1 Exposure Charactenzahqn |

The uptake of chemicals from soil by plants repmts the principal route of chemical exposure for the

: .mmdowvo!e Itnsasmnwdﬁxatﬁzemwdowvolespmdsallof:tshfemtbelandﬁﬂ thatnobtmmall ,. - |

ofxtsfoodﬁomﬂxes:te andﬁxatnsermrefoodsourcensvegetanonandnsunpaetedbymnmmts In ‘

. addxnontoeormmpuon ofplants mcxdental mgesuon ofeontamma.ted sodasaﬁ'acuon oftbc nmdow.'

* voles diet is consnderedmﬂxcmdel

' _‘Foracposumchmdmmﬂmmemsmnblemmmummmmm)mmsfordaeaed
'chamalsareusedasthebasxsformlcxﬂanngchmuwluptakebytenstnalplan’fs sox!mtakcforthc '

- mmdowvole,andcbexmmlexposureforaquaucspecm 'l'hscRMEconcam-auonsareshownm
. Tables 39 through 42. TheRMEconcmmonswercwlculatedusmgﬂwsameappmchdscnbedm |

: ﬁxehunmhwlﬂ:nskasssmmt(Seeﬂon60) Itlsassumedﬂxatth&seeonoum'aumsmumfomﬂy
' d:stnbuted in the sampled medxa, are bxologmlly active, and are available for trampoxt mto the
bxosphere

| 1262 @emacallntakebyTerrstnalReceptors R

mm&mwsbyﬂwvdessumatedﬁmnsodmom appropnateﬂ‘ansfer

ooeﬁcxents,andspea&s«speclﬁcmkcﬁams Soxl-to-plantuptakcﬁctorsforoonstmmntsfamdm o

so:l,xfavmlable,areshownm'l’able38 ‘Ibwcuptakc&ctorsareﬁ'omavaﬂablehwme(ﬂasetal '
1984; Travis and Arms, 1988). The factors do not account for chemical bwava:]ab:hty blodegmdauon, B

- ormctabohcﬁansfonnahonofcompoundsandareﬂ:crcforeomsavanve Chmumloonoennaum(or

, actxvrty)mplantsnsw]mlatedby o : SRR '  :

(ct,)(Sp)(Dw) I ()
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uhére: ‘
.Gy = concentration of chemical i in vegetation (mg/kg plant, wet weight);
C. =  concentration (RME, Table 39) of chemical i in soil (mg/kg soil, dry weight);
Sp = soil-to-plant uptake factors (Table 38, kg soil/kg plant, dry weight); and,
Dw =  dry-to-wet weight conversion (0.32).

* The uptake factors used in this assessment are for soil to vegetative parts, with no distinction made for
seeds or other plant parts.

The stunated chemical intake or dose (CD) by the meadow vole is calculated using basic intake
Aequauons adapted from USEPA (1989a):

CD=1,= (CiJAR)FY(EF)ED) )

_ (BW)(AT)
where:
L. =  intake rate of chemical by organism (mg/kg/day);
Civ = concentration of chemical i in vegetation (from Equation 1, mg/kg, wet weight);
IR ' = ingestion rate (kg/day);
FI = fraction of food ingested from potentially contaminated area;
EF =  exposure frequency (daysiyear); -
ED = exposure duration (years),
BW =  bodyweight (kg); and,
AT =

averaging time (days).

The potential ingestion rate for the receptor is estimated based on average body weight of 44 g (Reich,
1981) and the allometric equation IR(kg/d)=0.621W*** where W is body weight in kg (Suter, 1993).
For this ecological assessment, exposure frequency is assumed to equal 365 days per year; exposure
duration is assumed to equal 1 year; and averaging time is assumed to equal 365 days. The fraction of
food ingested from a potentially contaminated area (FI) is an estimate based on the home range or
species d&saydfd:e organism and is assumed to be equal to 1.0 (i.e., 100%) for meadow voles at the
landfill.

Equation (2) is used to estimate the potential intake rate of chemical constituents from vegetation by the
vole (CD,). The same equation and variables are used to estimate the-intake of chemicals from soil
(CD.) by the vole except for the use of a soil ingestion rate for the meadow vole (i.c., 2.4% of diet,
according to Beyer et al., 1994). | s an
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12 63 Exposure Proﬁle

Thew!mlamdcbamw.lmks ordos&s(CDv,CD andCDTotal) toﬂxem&dowvoleforcbamcals

. 'msodaresbownm’[‘able39 Thewlaﬂaxedmtaksmnotnecssanlyrepmmnwofamxalj' o
chammlumk&sbyanmdmdualrecq:toratme&te Thmwnmofchamw!mtaksldossm"'

o medwgahammmmmfonnanmwwﬂua&pmuﬂmkaamundcrﬂwmmmmofm_
~ remedial action. NoSWchtyda&mavaﬂablemevduamthesmnateddosmmmposum '
toﬂ:esdectedenv:mnnmra]wceptors ‘

'1264 Ecologlcal TunutyAssessment o SRR

msERAfowswmpownnaladwmceﬁeasmwddMemocpmmasamequmccofmq)osumm
dmmmlsﬂmathavebeendetectedatmeSxte Eoologca!eﬁectsamdmactenzedbyldmﬂfymgcnum _
miz]ecorccposumvaluesﬂ:atmaymuhmadverseeﬁ'ectstowﬂdhfemcepmrs o

Forehmu@dsfomdmsoimcmnmtymsumanmdpomtusedforwaluanmsthemedxanlethaL
: dose(LD,o) TBeLDsosusedmﬂmewlogmlassssmentmbasedmannnalsmdy(mxornwusz)dam .

" listed in the Reglstry of Toxic Effects of Chemical Substances (RTECS) data base (NIOSH, 1994).

' SMsbasedmmpemon&la&mmsmeddossmmedodywhmemmgmﬂa&anﬂed ,
" doses are unavailable. Thcrsultsofdxcmtandnmscsmdmaresa!edwﬂxnmdawwlcmmm: |
foraﬁemmmbodymmbyusmgmmwoxogypmmopmkoaax (1993). In
addman,NoObserwdAdverseEﬁ'ectsLeveL (NOAELs)forthemwdawvolearedenvedﬁ'anammal_
studm(tatormouse)hstedmtbelnteglamdklsk[nfonnaﬁonSystan(IRlS)dmbase(USEPA.-\'
Al994b)tocvalnateto:ucxtyof&xexmmlsfoundmsoﬂ Unoertamtyfactorsareapphedtothemor‘

msetmuutydah&nw&fybw&tobsewede&w&wemeOAﬂsmba@uﬁmbchmcvﬂm 7
tocbromcvalus TbemtormwseNOAElsamsmledwd:emdmnwletoammfordxﬂ'am
mbodysur&ceam. Mmmatymultsforspw&susedwwaluateﬁxesodnwdxummpmtedm"
Table38 ; -

’ Fordummkﬁumdmsedxmg&wmmymsummtmdpomsmﬁmcﬁmmngﬂow(ﬁk )

‘»f.andeﬁ‘cctsmgmxedmn(ER-mdamﬁ'omlmgandMorgan(l%l) AnER-Lvaluedcﬁnmthc

eoncamanonatﬂ:elow-axdofthcnngcmwhldwcﬁ'ectswcrcobserved AnER-Mconceutmuon
' 'deﬁnwapomtnndwaymﬂzcmngeofmponedvalusassoclatedwr&xbtologwalcﬁ'ects

. e
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“For chemicals found in surface water, leachate lagoon, and leachate seeps, chronic toxicity benchmarks
are the lower of ambient water quality critefia (AWQC) for aquatic life established by USEPA in
*Quality Criteria for Water Update #2 1987," (USEPA, 1987) and 40 CFR Part 131, Volume 57, No.
60848-60923 (USEPA, 1992), or Pennsylvania Water Quality Standards for aquatic life established by
PADER in Pennsylvania Code, Title 25, Chapter 16.

For chemicals with no reported ER-L, ER-M, or AWQC, both RTECs and the Hazardous Substance
Data Bank (HSDB, 1994) were examined for equivalent toxicity information for representative aquatic
species (e.g., Notropis, spp.). For several constituents, no to.xicityh information was available after an
_ exhausﬁveswchofappmptiatedatabasm.»Asar&su]t,m&scconsﬁmm&arenoticvaluatedasnotedin

" theresults.

12,7 Risk Characterization

Potaxﬁalﬁsksmew!ogimleareehmﬁcﬁzedinﬂaisERAbyush)gthequoﬁentmcthod(Suter,
1993). In this method, the mvﬁonmmtal concentration or receptor dose is dividéd by an appropriate
toxicological endpoint. An environmental hazard quotient (EHQ) less than one (1) or unity indicates a
negligible probability of adverse effects. If the EHQ is greater than one, then there may be a possible
~ ecological effect. As the magnitude of the quotient increases, the likelihood of possible effects is
assumed to increase. EHQs of the same order of magnitude are assumed to indicate equivalent risk as a
multofﬂiccva!uationmdhods_. The environmental hazard index (EHI), which is the sum of EHQs for
. all chemicals, is used to assess the potential adverse effect to a receptor from exposure to multiple
chemicals. The EHI assumes that the toxicity of chemicals to the receptors is additive, and does not
consider - synergistic, antagonistic, or potentiating effects of chemicals. This risk characterization is
suitable for identifying possible organism-level effects. Effects to higher ecological organizations may be

12.7.1 Riskto Receptors

Potential Risks from Exposure to Soil

 No chemicals found in soil samples collected at the landill have an EHQ greater than coe (Table 39)
* using the LDy as the toxicity benchmark. If the NOAEL is used as the benchmark, both aluminum and
oopperhaveanEHngwtcrthanone(’l‘ablew) However, oonomﬂanonsofalummumandcopper
_ fmmdmbadcgmndwﬂsamplsmuhmH{Qsofsmh:magxmdcwthosefmnﬂamelmdﬁﬂ The
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o Mghstdaeacdcmomuaumoprperwasdeteacdmabadcgmmdmrﬁwesodmple The soil that -
\ vwasmedwmmthehndﬁﬂwasmkmﬁmmnwndmghndandshkelywomnsmhrquamus
' ofchammlsfmmdmthebadcgmmdmpl&s Inaddrhm,nunmgactxvxuswerehxstonmﬂyconducted

. mﬁewmnyofﬁeSmMmhnghghmemlmﬁmofﬁemmlgwlogmm&anlsmﬁnam )
Basedmdmeﬁctors msunﬁkelythatmeanalytsdetectedmdmsodatd:elandﬁurepmany

‘ addxuonalnsktothenmdowvole

Potential Risks from Exposure to Sedunent _ - .

Noneofthedxermmlsdetectedmon-sﬂcsummsedmwntsexcwdanEHQofmewlmevaluatedusmg
'ﬂacnwsteonservanveER-Lasdretoxxcnybmclmark(fablMO) 'IheEHImcceedsonewlmexﬂzerﬂae
ER-Lorﬂ:eER-Mlsusedastbetox:cxtybenchmark Otloeagmn,mcﬂ-nforbadgoundsedxmus
verys:milarmnngmmdetotbeE!—ﬂforon—sltesednncnt_ ‘l'hesedlmartsamplscollectedon-snc
‘ adnbnedamﬂagmnswcandmghermta!orgamcmrbmmnm&anﬂ:coﬁﬁles which

L woxﬂdwndwmagmfyconsummteomenuanonsmdmon-smsampl% 'Ihxsoompansonsuggwtsmat

mcSneposwneghgxblepotmualmwmnmmleﬁecswnhmpeamwmsednm

. .Potentm! Risks from Ex'posure to Surfaee Water » :
' Asdmcribedmmeklreport(ﬁolderﬁsssoclats l995),cyamdewasorﬂydetectodmoncofdxmon— :
srtemr&ocwaicrsamplesdmngmePhasclAsamphngevmt However, ltwasnotdctectcdmthe

- othertwol’hase lAsmﬁocwatzrsamplcs norwzsxtdetectedmanyofﬂzcexght?hase lBSurfaoe

- water samples, mdudmgﬁwsamplsmlmspecxﬁmﬂymvmfyﬁwpmofcymndemsur&oc
water. Cyamdchasnotbeendetectedmanysod,sednnmt,l&chateseep orlmchatclagoonsampl&s
| 'rn.us c,amdemaymbngabepmadamlcmlsamesmnmdmmdumgmm
",1500ns1dmdtorepmwtananmm!yofac&xal$ntccondxtuons Thereforc,cyamdensnotoonsxdcreda '

N damm!ofmforsurﬁnewaterattheSne

T

""Noneofﬂ:echamm!smsmﬁccwatcrhasanH{Qgrwcrthanonc vnththzexcepuonofcyamde |

e .('l‘able4l) 'l'heEHIforon-sxtcsur&ocwatcnsgrwcrthanone butwhencyamdexsacduded.thc

' EHIform-suesmﬁwwaiermwmaﬂyeqmva!mtwﬁwﬂﬂforbadcgmmdmmr .’
- ’lhcaquanchabuatassmsmentmu!ts(secAppendmNole repon)prowdeaddxuonal mfonnatnonm

'cvﬂmmgﬁwh&]ﬁxofdwaquanchabltatandpownua!mhmmepmmmsurfamm Asstatedin
ﬂxeaquaﬁchabxtatasswsnmt, all oft.he six benthic sample pomts (twobadcgound and‘four on-sxte)
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haveasﬁrﬁlarbmthicmacmhveﬂebtateéanmmﬁtysuucmmanddiversity. This structure shows an
abundance of pollutant intolerant species. The similarity between background and on-site aquatic
habimss!nwsmatsummsystamatmdarwndtheSRempmnmmaLabundangbmthic
communitics rich in taxa diversity. ‘In addition, no Site-related impact on these habitats or their
community structure were observed during the assessment. |

Therefore, based on the comparison of detected chemical concentrations in surface water with water
quality criteria, it can be stated that the Site poses no potential environmental risks to receptors with
respect to exposure to surface water.

' Potential Risks from Exposure to Leachate

Chemicals are prescat either in the leachate lagoon or in leachate sceps at concentrations that may pose a
poteantial risk to aquatic organisms. Most notably, iron concentrations both in the lagoon and the seeps
cxceedwamrqualxtycnm('l‘ableu) Oﬂ:eranalytwdetectedml&chatcﬁ:atexceedwaquuamy
cmmamcludcphmol,tolume,andtotalxylcn&smﬂxelmchatclagoon,andcobaltmﬂxelmhatcseeps
Although these chemicals represent a possible effect on aquatic receptors leachate is not an important
aquatic habitat and is only expected to support limited aquatic life at the Site.

12:72 Uncertainty Analysis

This ecological risk assessment is based only on estimates of potential exposure to chemical
concentrations that are assumed 1o be uniformily distributed within abiotic media at the landll. No
empirical data are available that can be used to validate the exposure estimates or toxicity effects
presented in this ecological risk assessment. Modeling from soil to potential ecological receptors requires
a number of assumptions, including soil-to-plant transfer factors. No evaluation or critical review has
been conducted to determine if these transfer coefficients are relevant to conditions at the landfill. The
lack of Site-specific toxicity information for all analytes, species-specific toxicity information, and the
assumptions and uncertaintics incorporated into the estimates of NOAELSs are additional sources of
uneestainty, Based on the assumptions and identified imitations, the potential risks are considered 1o be
order-of-magnituds estimates. Estimates of the same order of magnitude are considered equivalent. Asa
*result, the EHls for on-site soil, sediment, and surface water exposures are considered equivalent to the
background EHls for the same media. .
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128 Conclusions g

‘

. lnsmmxary chmnedemsummtsmSncmvmnanalnwdmposemaddxuona!nskmmvmnmml
_teceptmsmsod,sedmmt,orsur&ocmtcr Alﬂaougbcmnpansonofdetectedchmum]smlwchaxe’

w:&wﬁaqud@m&mpmduc&vﬂuwm&mwofp&muﬂmkl&chatemnamlderedm.
unpmtantaquzrﬂchabttatandlsonlycxpecwdtosupponahmrtcdaquanchfc Therefore, it can be

.l.cmdudedmﬂnsERAthatcbmu&dsofm&mtmmwmnmmﬁ!nw&aatﬂwSﬁedondposc\"
~ nnaweptablenskstopnnnryeoolog@lreceptors ’ -
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TABLE 1. : .
SUMMARY OF osrecteo CHEMICALS IN BACKGROUND enounowma SAMPLEsi
" © BERKS LANDFILL
BERKS COUNTY, PENNSYLVANIA

. o Rangeof |7
‘ o oo - Frequency | ‘Detected =~ | - - Arithmetic A
Constituents . { . Of Concentrations " .Mean . -
+ Defocted? - | - Detection® - - {mghp (mgh)s -
: 1,2-Dichloroethane M8 o -~ ND-0.0005 ’ 0.00216 '
" |Bromomethane ) 1118 .- ND-0.014 . - 0.003 -
- | Chloromethane RS s }- ND-0.02 - 0.003
- jAluminum C 8. ’ - ND-58.3 25.783
-~ fArsenic |- S50 - - ‘ND - 0.008 - 0.006
. {Barium L - m . ND-0.173 . 0.091
3 Beryllium : S 30 e - ND -0.006 e R 0.003
~ |Cadmium o 210 . ND - 0.013 0.004
-~ jCalcium - .- 10110 o 202-62.7 : - 3765
Chromium 4 . 40 . -.']. . ND-0.0%8 - - 0.025
“jCobalt g .. 6110 - - ND-0.028 .. 0,024
Copper . -8/8 , ‘ ND-0.272 . 0.094
Cyanide - U< - .ND -0.045 - - 0.018
. Iron . . M8 ND - 66.4 e 32114
. fLeas T -} 78 .. ND-0.017 0.007 -
~. {Magnesium ’ - 1010 - : 4.29-22.6 . 12.508 -
Manganese . - - ‘ 710 . -~ ND-1.24 0.499
Nickel . . 1 28 "+ ND-0.076 . 0.025
- YPotassium ’ 8110 : -~ ND-4.08 - .1.89
* ISodium - 10110 - - o 5.41-12.3 , 7914
~ fVenadum - . 5 -0 :ND - 0.156 : 0.07
Zinc : ‘ ‘ 78 . ND-0.136 : 0.073

The detemhatm of frequency of detectlons and the calcu!atlon of mean concentrations ire performed in accordance wlth the procedures
outlined in Risk Assessment Guidance For Superlund (RAGS), Velume 1 (USEPA, 19893) and Guidance for Data Usability in Risk

- Assessment, Interim Final (USEPA, 1990).
" Based on chemical eoneentnﬁons in Monltorlng Welis G-2 G3, 67, G-, md G-10; Residential Wells CASS, REIFSNYDER and HENZ, -

’COnsﬁtuedislstedlltwascetededateﬁequemyofltleastoncelntheenwronmentalmedia OntyeonstﬂuentsqmnﬁedwnhanA J, K.'

orLeremidereddetected

3 Frequency of Detection is the number of times a constituent Is detecled over the number of times ] constituent was nmryzed n each media

Data quanﬁed withan N, B, JN or R are not counted inthe determmtion of frequency of detection.

\

‘ND-Nddeteded IR o S

"MeanlsmeMthuwtcheanmre

Fieid duplicate and primary sample results are evenged fora glven sample value
The highest value of either the primary or reanalysis is used for a given sample

- One-half the SQL or CRDL Is used as the result for data containing 'U'inits quamer
One-half the reported value is used for data qualified as KorL -
The full reported value is used for data qualified as Aor J

'
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| TABLE2 | :

summv OF DETECTED CHEMICALS IN ONSITE saouunwma SAMPLES
BERKSLANDFILL

~ BERKS COUNTY; PENNSYLVANIA

O

o o Range Of
- . Frequency . Detected ‘ Anthmeﬂc
. Constituents - : ot - * Concentrations? -+~ Mean?

- Detected! ‘ " Detection? . |- (mgh) 1 (mal)
1,1,1-Trichloroethane ' 1/43 A ND-0.006 0.010
1,1,2-Trichlorogthana : 1/43 | - ND-0.001 ' - 0.009
1,1-Dichloroethans i 17143 ) - ND-0.009 ' 0.010

_11.1-Dichloroethena - 243 ND-0.014 . 0.010
1,2-Dichloroethane o < ) -~ ND-0.002 - 0.010
“11,2-Dichlorooropana. . U3 .ND-0.002 - - 0.010
2-Butanons ~ / - 238 .} ND-0.039 . ¢ 0.012°
Acstons : : - 37 ND-0.019 ' 0.011
Benzena s 10/43 ‘ND-0.013 | 0.010
Carbon Disulfide S 143 - ‘ ND-0.003 - | 0010
Chiorobenzene : 14/43. | ND-0022 @ 0.011
Chlorogthane . = - 6142 . ND -0.027 : - 0.010
Chloromethane : ' 143 - ND-0.006 - 0.010
Ethybenzens - - L. < " ND-0.023 - 0011 - :
- | Tetrachioroethens . 1/43 ; ND-0.001 - 0.009 R
"~ {Total 1,2-Dichloroathiens. 14138 ND-3.7: | 0.208° - - :
- [ Tota! Xylenes - 243 . -~ ND-O11 = [ 0.015
‘{Trichlorogthena =~~~ | 11/43 - 'ND-31 © . 0.440 . o
Vinyt Chloride T 1143 L : ND-0.37 1 0.024 . u
¢is-1,2-Dichloroethena < - 8 - ND.Q.007 - -0,002. ' ~
“11,2-Dichiorobenzens -4 g ND-0.002 - -~ 0.004
1,3-Dichlorobenzens : 141 - -+ ND - 0.009 0.005
1,4-Dichlorobenzena 1339 . - ND-0.010 ~ 0.005
-12,4-Dimethyiphenol : 1738 -~ ND-0.004 - : 0.005
3-Nitroanitina S 137 .~ - ND-0.001 © - |. 0.012 :
4-Methylphend - - 1/38 ~ ND-0.001 0.005 - 1
“{4-Nitroaniling . 137 ~ ND - 0.007 . 0012
Butylbenzylohthalata .. - C 337 ND -0.002 o E - 0.005
Di-n-Octyl Phihalate 137 - . ND-0.004 . - 0005 ;
Di-nbutyiphthalata - 124 ND-0.000 - | . 0.005 o
Diethylohthalate o 14 B .. ND-0.022 ' 0006 -
Hexachloroethans - LA ~ ND-0.006 o 0.005 . S
- {Isophotong - 237 . . - ND-0.002 ' 0.005 roo
, N-Nntroso-d-n-propvlanune 13 ND-0.001 . . 0005 - | -
Naphthalene = 4739 : ND-0.005 - - 0,005
bis(2-Ethylhexyl)Phthalate : 412 ) ND - 0.095 0.005 -
DAPROJECTS913-6773BRA-EPATEL2DOC © Golder Assoclates - . Pagetei2
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Notes: ’ R ’ :
' The determination of frequency of detections and the ulculatxon of mean concentntnon; sre performed in sccordance with the prooedures )
- _outiined in Risk Assessment Guidance For Super!md (RAGS) Volume 1 (USEPA, 18882) and Guidance for Data u:abuxty In Risk
Assessment, Interim Flnal (USEPA 1 990) ’

June 1996

TABLE 2 :

SUMMARY DF DETECTED CHEMICALS N ONSITE GROUNDWATER SAMPLES
BERKS LANDFILL
q BERKS COUNTY. PENNSYLVANIA
S ‘ __R‘angé‘bl'-f‘
‘ - Frequency ~ Detected Arithmetic
Constituents - o " Concentrations? Mean#
, .- Detected? Detection? {mgh) (mafl) -

v JAluminum 47117 - 0.618 - 147 20121
Arsenic 19/38 - - ND-0.028 0.007
Barium 36137 ND-.1.37 0.220

. | Berytlium - 7138 ND - 0.006 0.002
Cadmium - . 6128 ND-0.014 - 0.003
Calcium - 39739 13.4-476.5 . 164.699
Chromium 10739 -ND -0.085 0.012

' Cobalt ~ 15739 ND -0.034 0.022
Copper - 27134 - ND-0.248 0.033

" |lron 34734 - .0.126 - 118 14.837
Lead - 18/35 ND-0.233 0.013
Magnesium - 39738 497-.153 - 49.941
Manganese . 38138 0.016 - 27.6 - 3.302.
Mercury 35 - ND - 0.00025 0.0001

.. | Nicke} - - 13137 ND - 0.104 0.025

"I Potassium - 33739 ND-326 - 6.207
Selenium 1111 -ND - 0.004 ' 0.003

" {Silver - 1135 ND - 0.003 - - 0.005

| Sodium - 39739 . 345-429 47.591
Vanadium - 14/39 - ND-0.111 . 0.026 -

{Zinc - 23/23 0.015 -'0.919 0.133 ,

813-6773

"'Based on chemical ccncentmtsonshm:n&cring Wetls C-1, C-2, C-3 C-4,C-5,C-6, C-7, G-1, G5, G-G G-li G-12, G-13 GR-18 GR-19
MD-2 MP-3, MP-§, MP-11, M-15 M-16, M-17 MP-10 and MPo19 Residential Wells NElN and Auwon House

’Cmsmuem s lsted I! L was detected ata frequency ofat least ence ln the environmntal rnedaa Only constituents quallﬁed wim &n A J K.
orlL are considered detected. . . o

'anuencyofbetewmbhnmberefﬁmul constiluent is detected over the nwnberottimesaeonstituerdwas lnaryzedlneach media..

Data qualified wlth anN, 8 JNor R are not eounted inthe detem'dnahon of frequency of detection

. ‘ND = Not deteded

‘MeanismekrltmnebcMeanwhere . ' o
< Field duplicate and primary sample resuﬁs are averaged fora given sample value

The

highest value of either the primary or reanalysis i§ used for a given sample

"~ One-half the SQL or CRDL Is used as the resutt for data containing "V’ in ks quahﬁer
< 'One-hanu\emponedvaluelsusedlormquallﬁedlsi(crL Co _
The full reported value Is used for data qualifiedas AorJ i

| DAPROJECTSI13-6773BRA-EPATBL2.00C

. Golder Associates
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June 1996

Notes

. 9136773

x TABLE3
SUMMARY OF DETECTED CHEMICALS IN OFFSITE RESIDENTIAL GROUNDWATER SAMPLES'
. v ’ BERKS LANDFILL. - . ‘
BERKS COUNTY. PENNSYLVANIA ’ :
’ - | RangeOf ‘ :
‘ , _Frequency Detected Anthmet!c =
Constituents or . Concentrations? " Means
Detected? - Detect!on’  (mgll) {mohl} -
1,1,2-Trichforogthana . 1132 . ND-0.0008 -0.001
1,2-Dichloroethane 232 . ND-0.002 0.001
- Chioroform 1/32 ND - 0.0006 0.001
Toluene 1/32 ND - 0.0003 0.001
Arssnic - 13 ND - 0.006 0.00F
| Barium 22 0.0233 - 0028 0.026
- {Calcium 33 517-70.7 . 642
Copper 172 " _ND-0.0311 0.0218
| Magnesium B 0.857-2.47 1.92
Nickel - A3 ‘ND - 0.0418 0.027
Potassium 13 ND - 0.466 __1.82
Sodium 3 - 2719-.373 . 289
Zinc n 0.01- 0.01 0.01.

' Based on chembd concentrahms in Monltoring Wels Bechtald Berkal, Botcthoberte. Brenegam Buner Cremer, and Faust. - -

V‘u

_ The determination of trequemy of detections and the caiculation o! mean concentrauons are performed in mordancewlth the procedures
outlined In Risk Assessment Guidance For Superfund (RAGS) Voiwne 1 (USEPA 19893) and Guidance for Data Usabimy In Risk
.Assesmem. Interim Final (USEPA 1890). : , . :

’cmm is fisted if nwas detected at a lrequency of 3t least once in the enwonmental media. On!y eonstuuents qualafedw:th an A J K.
or L are considered de!ected : ]

g

Data qualified with an N, B, INor R are not counted in the determination of frequency of detectlon

of Detection is the number of times a constituent is detected over the number of tmes a consbtuent was analyzed in, eacn media.

¢ ND = Not detected.

SMeanis the Arithmetic Mean where:

s

Field duplicate and primary sample resufts are averaged fora glven samplo value
The highest valug of either ths primary of reanalysis is used for a given sampls
One-half the SQL or CRDL s used as ths result for data containing ‘U’ in its quauﬂer

One-haumerepodedvamisusedfudataquanredae Korl .

TheMrepodedvaMnusedfudateqtnﬁftedasAuJ _

DAPROJECTS\S13-8773BRA-EPATBLIDOC
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' TA8L54 ,
SUMMARY OF DET ECTED CHEMICALS IN BACKGROUND SURFACE SOIL SAMPLES'
| o * BERKS LANDFILL . .- .
BERKS COUNTY, PENNSYLVANIA
H b
T 'RangeOf : B
S "Frequency - ~ Detected  ~ - Arithmetic -
* . Constituents . O - | Concentrations!  Means
v R Detected? f, - Detection? | . (mghkg) ~ (mgkg)
(A o _utyibenzy!phthaiate L 13 ND-0.044 - - - 015 . :
" |Chrysene ’ 113, ND - 0.047 g 0.15 ool
. |Fluoranthene 13 : "~ ND-0.068 015 -
. . |Pyrene : _{ - 13 3 ND-0.041 = - 145
© o Auminum .~ | = éB - 18,200 - 26,600 - . 23,933
 JArsenic 33 - 42-45 . | 2.18
|Barium 7B 954151 10
Beryvilium - - A3 ND-15 1.2
Calcium 33 -2720-5740 4,030
- 1Chrorhium ~ 23 ND-818 - |- - . 481
Cobait 33 - 16.1-348 - 218
Copper 373 31.8- 408 - 167
iron - .33 26,100 -65800 - 45200
flead . .. ‘ 33 31.2-374 . : 22 .
' Magnesium = - - 33 2,200-3550 - - 3083
« . |Manganese ’ 33 7121350 -~ 537 -
. : Nickel ' B . 11.2-373 . . 23.6
. , . |Potassium B 618-3130 1.552.
/- - {Vanadium 33 676-152 | 86.9
' ﬁnc 33 ”95.9-151 116

Notes ' ‘
The determination of lrequency of detectlons and lhe calculation of mean eoncentfaﬂons are performed in nccordance wtlh the procedures

" outlined in Risk Assessment Guidance For Superfund (RAGS) Vqume 1 (USEPA 19893) and Gmdance for Data Usability In Risk
, _Assessment. Interim Final (USEPA, 1890). _ o , S

‘Based on chemical concenmns in surface soll samples s1-ss sz-ac and ss-ac

Constituent is Ested if t was detected ata Irequency of lt least cnce in the enwonmemai media Only eonststuents qualeed with an A J, K. or
-+ L ere considered detec:ed

. 'Freqmncyofbetectwnlsmemberofﬁmesleonstﬂuenusdetectedoveruw numberofﬁmesnmﬂtuentwasamlyzedheachmedm
St subgroup. Dataquaﬁﬁedvdtth B JNerRmmteowﬂed hthedetennhatbneflrequencyofdetecﬁon _
| ' "‘NDlNotdeleded . o ' N
. SMean s the Adthmetic Mean where: . ’ o

Field duplicate and primary sample results are lveuged longfven sample value -

The highest value of efther the primary o reanalysis is used for a given sample

" One-half the SQL er CRDL is used s the result for data containing 'U’ lnltsquatiﬂer
- One-half the reported value is uséd for data qualified as Kor L
. The full reported value Is used for data qualifiedas Aerd

-y

OAPROJECTSG1367TIBRAEPATBLADOC - .GolderAssociates ~  ~ . - - Pagetef1
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e s TABLES : ' :
SUMMARY OF DETECTED CHEMICALS IN ONSITE SURFACE SoiL SAMPLES' . .
. " - BERKS LANDFILL , : R
BERKS COUNTY PENNSYLVAN!A LT~
\ ) ’
o ‘ RangeOf . ‘ 5 s
o : - Frequency = | Detected - -~ Arithmetie - -
Constituents o -t Concentratlons . Mean
. © Detected? . Detection? | (ma/kg)¢ . {mglkg)s
- §2-Butanons ‘ : 419 " ND-0.014 - 0.007
¢M3M2~Pentanone 119 - ND-0.004 | 0.008 -
Acetond - | - 13 ~ . ND-0.11 2l P 0.041 - o
Chiorobehzena ’ .1/18 - - ND-0.002 - 0008 - L . s
T Chioroform - T - ND - 0.006 - 0.008 - , o
" i |Ethybenzens = - 9 . < ND-~0.037 ‘ 1 0.008
" |Toluens ‘ 3y - ND-0.18 - 0.015
- fTotalXylenes - .- {. . - 4nM¢ " .. ND-0.073. ' .0.01
- §1,4-Dichlorobenzens = |-~ . 119 -] ND-0.12 - S 02
2-Methylnaphthalens - : 219 - ND-0.12 . ' 0.191
{Acenaphthens - - 219 . ND-0.38 - 0.202
Anthratena 1o 219 © . | ~ ND-0.855 0217
Benzo{a)Anthracene - 219 ‘ND-185 0.285
Benzo{a)Pyrene ‘ 219 ' ND - 1.21 4 0249
- |Berzo{b)Fluoranthens” . 1118 ND-0.15 ' 0.199.
" . |Benzolg h,i)Perylens ' - 19 - : ND-06S3 . | = 0224
Benzo{k)Fluoranthene . - { =~ - 118 ~ . | . ND-0.068 0.154
Butylbenzy(phmalata 219 L ND-0.063 . 0.192 ; B
Carbazole : © 119 ND-0.37 ¥ 0.21 ' _ \ )
Chrysena . S L - 219 . ND-15 . 0.267 - - o
Di-n-Octyl Phithalate - 19 . .ND-0.054 .. . 0.2
* | Dibenz{a,hAnthracena 119 - + ND-032 . 0.208
Dibenzofuran - - 219 1 ND-0.26 ~0.196-
Fluoranthens . - - - | 79 - .ND-3.15: 0.326
Fluorena - : . 219 - ND-0.46 - © 0,206
Indeno{1,2,3-cd)Pyrena . ~ 19 " ND-058 oo 020
Naphthalens - A Y - ' -ND-0.4 = ~ 0208 - :
Pentachiorophendl - - 119 . ND-0.41 . g 0.483 , -
- {Phenanthrens . : - 419 ' " ND-29 ‘ - 0333 1} -
Phanol : ‘ My _ ND-0.12 - | 0.202
‘YPyrena - -1 .. ND-27 - - 0312
Aroclor-1248 . R 1 - ND-0.27 . - 0.04
.‘(’ i
DIPROJECTSSIMSTITERAEPATELSDOC . GolderAssoclates -~ . pagetol2
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: . TABLES b
SUMMARY DETECTED CHEMICALS IN OF ONSlTE SURFACE SOIL SAMFLES1
. .. BERKSLANDFILL .. . ‘
BERKS COUNTY. PENNSYLVANIA SR
| I~ A
oo 7. RangeOf - - C
_ o Ftequencyi ~ Detected ~ | - Arithmetic
" Constituents - | - o . Concentrations o Meant
. Detected? _ Detechon’ < (make) ‘ * (mgfkg)
Aluminum ' 19/18 © - 5430-33400 ‘ 20,731
Antimony d .~ ND-43 ‘ €.47
- )Arsenic- ~ < 14144 -0 16-309 - 8.3 -
" 1Barium S L9118 -] . 389-933 - | 1256
. |Beryilium - ' , 1419 -y . ND-2 -} 109 -
‘ Cadmium - : 518 *  ND-B1° - 22 -
" [Calcium e 18118 ’ - 2,040 - 20,600 : 6,896 -
Chromium . - . 19118 .. 18.1-1,180 . 151
Cobait L 21919 - 109-554 - . 19.8 -
| Copper. T S i - J 104 -247 - . 417
lron L - 19118 '21,800.-200,000 - - 43,621
- Jlead . . 499 - 1 53-1767 ' , 14.4
|Magnesium - : 4918 . | - 2,800-37,500 ‘ 10,964
- IManganese 19118 . 293-6,030 1 -798
" [Mercury 3 5 7118 ‘ ND-0.26 : .- 008 .
Nicke! - - 19119 ' 15T - 9
- {Potassium e .MMt ) -'266.5-2,140 ‘ - 1,058
Selenium - - 2/18 o ND - 66.2 v 431
Silver : : 118 O ND-067 . : 1.15
Sodium 444 - 376-2,310 - S 4,350
Vanadum . . 1818 25.7-137 1+ . 658 <

Zinc L ' 19/19 - 57.1~332 : ‘ 103

Notes: | : :
.. The determination of ffequency of detections snd the calcutation of mean concentraﬁans are performed in meordance wlth the procedures .
outiined in Risk Assessment Guidance For Superfund (RAGS), Volume 1 (USEPA 198%a) lnd Guidance for Data Usability In Risk
Assessment, Interim Final (USEPA, 1890).

'Based on chem!ufeoncenmtiom in surface sol samples ST-EL $1-WL, S2-EL, S2-Wi, S3-EL, S3-WI. SA-EL Sd-WL. $5-EL SS—WL
86-EL, 56-WL, S7-EL, ST-WL, SB-EL SB—WL. SQ—EL S‘ID-EL shd S11-EL.

’Constxluem is listed i K was detected ata frequency ofat least once in the envuronmental media Onty eonstnuem qualiﬂed withan A, J K>
- Lareeonsidereddeteded -

{

C ‘Freqwncy of Detedion s lhe ru.mberof imes a eonstituent is delected over the number of times a consﬁtuent was nnatyzed In each med:a
Data qualified withan N, B JNOrR are not counted inthe de!erminatson of I'requency of detection.: )

‘ND-Noldetected. : : ',i LN K S

SWean is the Artthmetic Mean where:
' Field duplicate and primary sample results are averlged fora given sample value
The highast value of elther the primary or reanalysis is used for a given sample
One-half the SQL or CROL Is used as the result for data cortalning 'U' in its qualifier
T One-halfﬂmreponedvaluelsusedfordamquaﬂﬁedasKorL :
The futt mponed vaiue is used ror data quauﬁed asAor J

DAPROJECTSSISSTIIBRAEPATBLEDOC ~ .+ GolderAssoclates. - oL Page 2012
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e Based on chemical concentrahons In sudaco waler samples sw-: sw-a and sw-4 :

3

: 3 " : TABLES ‘ ‘
‘ : SUMMARY OF DETECTED CHEMICALS IN BACKGROUND SURFACE WATER SAMPLES’
- BERKS LANDFILL.
BERKS COUNTY PENNSYLVANIA
, . Range Of - ‘
L  Frequency _ Detected , .. Asithmetic -
- Constituents .o Concentrationst | Meant
" Detected?” Detection? - R ) (mg/l)
- |Barium - 22 0.0224 - 0.0235 0.023
Calcium 33 -29.2-359 - 324
Copper ;13 ND - 0.0042 0.01-
iron . 272 0.203 - 0.461 0.332
Magnesium 3 11-1256 1.7
Manganesa 22 0.0235-0.0673 _ 0.045
Potassium’ 23 ND-18 194 .
Selsnium 173 ND-0.0032 - 0.003
Sodium 33 6.21-753 . - 3.46 J
" Notes: .

e
T P e e s o

9136773 |

- The determination of l‘requency of detections and the ca!cutatxon of mean concentrations are pedon'ned in accordancn with the procedures -
. outined in Risk Assessment Guidance For Supeﬁund (RAGS). Volumo 1 (USEPA, 19893) and Gu:danco for Oata Usabluty in R:sk
Antssmm. Interim Final (USEPA, 1990) . ) v ) ;

,’Cmstituem Is fisted if # was detected at a frequmcy of at least oncein the mwmnmental media. On!y constituents qualaﬂed with an A, P'S X o
Lue cansxdered detec!ed. o

’Frequency of Detection Is the number of hmes a eonsmuent ls detectad over the number of times a constituent was analyzed in each medu
subgroup. Data qualiﬁed withanN, B, JNor R’ are not counted in tm determlnaﬂon of frequency of detecﬁm .

’ "no-uaaetec:ea

‘ 'Mean isthe Armneuc Mean whera:

Field duplicate and primary sampla rasults are averaged for a given sarnpm valu-

_The highest valus of either the primary of reanalysis is used for a given sampls -
One-half the SQL or CRDL Is used as the resukt for data containing ‘U’ in its qualmer o
- One-haif tha reported value is used for data qualified as KorL .

Tha full reparted valus is used for data qualified as A or J

DAPROJECTSIS13-6TT3BRA-EPATELE.DOC
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Jmetoos . o < R T e13em

_‘ IBLET ‘ ,
SUMMARY oF nm-:c'ren CHEMICALS IN ONSITE sumce WATER smpuss'
'BERKS LANDFILL. - |
' BERKS COUNTY, PENNSYLVANIA -

. ]
o R ‘Range Of - o
S Frequency  Defected | - Arithmelic
_ Constituents~ |-~ Of - Concentrations' | -~ Means
Detected? = | - - Detection® - {mgh)y E - (mgh)
Aluminum A : i3 ' 0156-0238 | . 0.2
Barum - : 7 - 0.0114 - 0.0354 - 0.027 )
Calcium ' _ 818 - 2714-507 | 40
Cyanide 3 18 . 'ND-0.0518 0.011
iron 55 - 0.222 - 0.675 - 0.441
Magnesium 88" -14.3-159 - 138
| Manganese &8 0.0104 - 0.276 ' 0.104
_]Potassium - 88 1.11--4.09 L 2.27
Sodium 838 6.68-196 . 7.6 -
‘ Vanadf'um . 38 ND-‘0.0048 I 0.017

" The detenninatlon cf trequency of detections and the ulculabon of mean concemntlons are per{omed in accordance wﬂh the procedures
outiined In Risk Assessment Guidance For Superfund (RAGS), Volume 1 (USEPA 1989a) and Guidance m Dam Usability In Risk
Assessment Interim Final (USEPA 1990). ,

' Based on chemieal concentrations in sumce water campl'es SW-§, SW-7 SW~8 SW-Q SW-10, SW-‘H SW-12 and sw-1s '

" 3constituent h isted If R was detected sta frequency of at Ieastonce mthe environmental medla Onty constituents quahﬁed wﬂh an A J. K. or L
sre considered detected. )

: Frequency of Detection is the number of times & eonsmuent is detected over the number of hmes ] eonstituem was lnalyzed ineach media. Data )

. quanﬁed withan N, 8 JN o R lre no! eomted inthe detennlnatwon of frequency of detecuon

‘Nncuotdetected - o . E -

$Mtean is the Arlhmehc Mean where:
Field duplicate and primary sample resutts are everlged tor L} given samp!e value
The highest value of elther the primary or reanalysis is used for s given sample _
One-half the SQL or CRDL s used as the result for data containing 'Ll' ln its qualmer
One-half the reported value is used for data qualified as Korl®
The full reported value is used for data qualifiedas AordJ:

DAPROECTSGI36TISERAEPATELIOOC Golder Associates - B e Page1of1_ ,
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 Junetges . ' e o enzerrs N
L ‘ TABLEB A o
SUMMARY OF DETECTED CHEMICALS IN BACKGROUND SED!MENT SAMPLES' iy
. BERKS LANDFILL - . R .
BERKS COUNTY, PENNSYLVANIA RN
. -1 . . | .Rangeof | - .
. ) - | Frequency Detected - |  Asithmelle
‘ - Constituents : ot Concentrations®” | Mean$
Detected? Detection? : *{mglkg) . . (mglkg)
Benzo{alAnthracens 14 | ND-0.17 . 0211
Benzola)Pyrens . ) - 44 . " ND-0.14 3 - D198 -
N Benzo{b)Fluoranthena’ .3 - - ND-0.061 . - .16
o Benzo(k)Fluoran!hem . 173 ’ - ND-0.079 4~ 0.166
- jChrysene : . 4 L ) ND-0.13 0.201
- §Fluoranthens 14 ’ - ND-0.268 5 0.234 .
indeno{1,2,3-cdjPyreha = - ] 1/4 ND - 0.083 ' - 0.191 .
Phenanthrene | 14 —_ND.0.087 — 0.191 o
. |Pyrens o . 1/4 ND-0.19 . - 0216 - o '
- {Aluminum - 44 . - 10,600 -24.200 14,300 -
Arseni¢ L . .. T - 32-107 - . 528
Barum - - - ) : 44 o 55.8-102 : . 787
Benyllium 24 ND-1.5 1.03
Calcium ) o 44 4,330 - 7,040 . 5525
Chromium - L . 44 ' 16.5-23.6 ;o 19.8 .
Cobalt S .- 44 18-21.6. . 195
"{Copper - . - 44 ] - 185-898 - . 46.1
on - - . g o : A4 25,000-35,000 - L3478 o ;
Lead — a4 | 85.314 74 -\
- fMagnesium - | 44 __1760-4250 |- 273 :
° Manganess ' 2 -4l4 - - 601-1,650 315
- |Nickel : - 34 ND-175 - 140 ‘
" {Potassium - K 4 ND - 1,430 - 873 "
Sodium - - S 711 : ‘904 - 904 904
Vanadium L 44 '626-134 ‘ 108
Tnc - o - N4 ~ 618-905 747 .

. Notes: - '
Tha determination offrequencyddetecﬂons and the calculation of mean concentraﬁons are performed haccordamcw‘mthc procedures’
. outlined in Risk Assessment Guidance For Superfund (RAGS) Volumu 1 (USEPA 19893) and Guidance for Dau Usabslsty inRisk -

Assessment, Interim Final (USEPA 1990)
* Based on chesmical eoneentnﬁom in sediment samples SEDJ SED-2, SED-3, and SED-4

: ’cm:enlnwedulmddedtddﬂrequencyofaneastoncolnmomonmmtalmedia. OnlyemsmuemwnedwtmanA J, Kot
me‘dmddetedad. ‘ ,

: ’medoeted!ontsmmmbefofﬁmesaemstituemndetededoverﬂ\onumbudtknesnonstmmwasanatyzedineach madi:
quwlnedwuhanﬂ B, JNorR mndoounted lnmcde!enninaumomequmcyofdetecuon i . ‘

ND = Not delected

* Fpiean isthe Arthmetic Mean where: -
. Field duplicate and primary sample results are averaged for a glven samplo value
The highest value of either the primary of reanalysis is used for a given sample °
One-half the SQL or CROL is used as the result for data containing 'V’ h its quahf‘ ior - t
One-half the reported valua is used for data qualified as Kor L S L o
Tho full reported valuo is used for dau quakfed asAord " . ' . u _

vmmsxmmwmmwoc : . Golder Assuclates T L. - pagetoft
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June1996 S SR B 913-6773
‘ . TABLES -
SUMMARY OF DETECTED CHEMICALS IN ONSITE SEDlMENT SAMPLE51
- . . . BERKS LANDFILL
BERKS COUNTY, PENNSYLVAN!A
7| Rangeof AT
D , ‘Frequency- Detected Arithmetic
Constituents . of . { - Concentrations* - . Mean®
p - Detected? - i Detecﬁon’ : - (mghg) . (mghkg)
Benzo{aAnthracene . 4110 - , ND-0.1 ‘ 0.173 - -
Benzob)Fluoranthene | 15 - ND-0.067 0204
Chrysene b an ____ND-0O083 0.172
+ {Fluoranthene - ' 6/10 ' ND.0.18 0.162 . -
- |Phenanthrene . - M0 ___ND-0.43 __0.194
- |Pyrene G - §1Mo - - ND-0.41 - - 0.162
o Aluminum . ‘ ' 10/10- - ' 7,200 - 17,300 11,061
" Arsenic . f 10/10 . 1585-44 - | 2.64
Barium U 1010 - 423-115 - | . 733 °
.. |Benylium e 510 . - - 'ND-13 S I 1)
JCadmium - S - 3o . ‘ ND-47 - : 182 . . -
-1 Calcium : ‘ ~_ 1010 : ~ 3,350 - 12,400 - 6,505 -
Chromium i 1010 - F . 94.35 . 20
. | Cobalt 1010 . 11.2-307 166
-~ | Copper L .- 10/10 - 15.4 - 67.8 - 388
iron ‘ : : 10110 - . 16,500 - 36,300 27,290
|Lead . ' 10/10 . 69.197 | - 872
Magnesium 1010 2,020 - 6,920 ‘4298
"|Manganese - | KSR 4 ). 758-1,308 8312
Mercury - 29 , ND-024 01
. | Nickel ‘ ' 10/10 : _113-345 | 16.6
Potassium : _sho. - ‘ND-1,250 . =~ 778
Vanadium ) : 10110 ‘ 419-138 - 87.2
zme - 10110 __504-110 126

Notes . '

 The determination of frequency of detections’ and the calcuiauon of mean concemnticns are performed in lceordance with the procedures

~ outiined in Risk Assessment Guidance For Superfund {RAGS), Vo!ume 1 (USEPA 19893) und Guidance for Data Usability In Risk - -
Assessment, Interim Fina! (USEPA 1890). ,

_YBased on chemical eomrmuom In sediment samples sso-s SED-E, sso-7 SED-8, SED-S, SED-10 and seo-u

' ‘COnstltuenthllstediflwasdetededetﬂrequemyoﬂtleastmce Intheenvirwnerdalmdxa Onlyeonsmuentsquallﬁedwrthtnk J K.or
.Lerecons!dereddetected : .

Iz

¥ Frequency of Detedron is the Aumber uf times g constituent is detected over the number of timesa eonsmuem was ana!yzed n each med:a
_ Data qualified with anN, B, JN orRare noteomted inthe determmatron of frequency of detecuon . .

' "NDlNotdeteded

~'MeanismeArlhmeticMeanmre : :

. Field duplicate and primary sample resufts are gveraged for a qiven sampls va!ue '

“-~The highest vafue of elther the primary or reanalysis is used for a given sample C
One-half the SQL or CROL s used as the resutt for data containing ‘U’ in its qualifier -
One-half the reported value is used for data qualified as Ker L
Thefunreportedvaluebusedfordataquam’sedesAorJ .

DAPROJECTSOI3-6TTIERAEPATBLEOOC -~ - Go!derA;sb:i;tesf, L S y L 'qugé'1 of 1.
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8136173
‘ TABLE®D R
SUMMARY OF DETECTED CHEMICALS IN LEACHATE LAGOON WATER SAMPLES! ' S
- BERKS LANDFILL . -
BERKS COUNTY, PENNSYLVANIA o S
) ‘ * Range Ot o
S : ‘Frequency Detected - : Anthmeﬂc
", Constituents . ot " Concentrations¢ " Means'
Detected? Detection? {mgn) _{mgh)
1,1-Dichloroethana - - 12 .- ND-0.004 - 0008 . § -
1,1-Dichloroethens - - 7 .~ ND-0.012 0.01¢ . R
2-Butanona - : 2 - 0.16-0.19 - - 0.475 A o
LMeMZ-Pentamna 12 ND-0.028 0.02 - . -
Acetone ~ : 7 - 01-01 04 v -
Berzena 212 0.014 - 0.021 0.018 A
Chiorobenzens P77 0.003- 0.01 0.007 IR
. |Ethytbenzene 22 0.054 -0.073 0.067 R B
Tetrachloroethens 27 > 0.003 -0.0085 0.006 ' S
Toluene ' - 22 . 0.24-037" - .0.305. . ST
Totat 1,2-Dichloroethens 22 0.045- 0.075 - 0.06- T
Total Xylenes 212 - 0.45-0.24 . 0.195 o .
Trichloroethena 22 + 0.006 - 0.0165 0.011 : S
Vinyl Chiorida 212 0.007 -0.011 . 0.009 P
1,2-Dichlorobenzene 12 ND - 0.003 0.004 o
1,4-Dichlorobenzens 212 0.003-0.0075 “~ .. 0006 ‘
2,4-Dimethyiphenol 12 ND-0.001 - ' 0.003 ' - ’
2-Methylphenol 22 - 0.002-0.002 0.002 ‘ J
4-Methylphenol 27 - 0.001.0.17 0.091 - .
Diethyiphthalata i 0.001 - 0.001 0.001
Isophorona 112 ND-0.0015 - 0006 -
Nzphthaleng -1 ND - 0,003 -~ 0004
Phenol 12 " ND-0.03 ) 0.018
Golder Associates Pagetof2 -

AR303513
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o TABLE 10 B
SUMMARY OF DETECTED CHEMICALS IN LEACHATE LAGOON WATER SAMPLES' :
' BERKSLANDALL . g
BERKS COUNTY PENNSYLVAN!A
P |~ RangeOf | B
: o . Frequency - Detected - . Aithmetic
Constituents. | Of . | Concentrations¢ [  Means
- Detected? | .- Defectiond mghy | (mah)
.| Barium : : 22 : 0384-0623 ] -0.503
Calcium - _an 1241473 : 143
| Chromium - ‘ 1R - __ND-0.0138_ . - 0.008
Cobalt L R | B 0.0118-0.0118 - 0.012
lron 272 9.61-354 ’ 22.5
Magnesium 22 _63.2-86.85 - : 749
Manganese riri 445-5.83 R 5.4
Nickel in 0.0311-0.0311 - 0.031
Potassium 212 28.3-385 334
Sodium 212 201 <215 o 238

- Notes: : : .
~ The determination of frequency of detections and the calculation of mean concentnt:ons are performed in accordance with the procedures
outlined In Risk Assessment Guidance For querfund (RAGS) Volume 1 (USEPA, 1583a) and Guidance for Data Usabﬂrly InRisk _

‘ Assessment Interim Final (USEPA, 1990). - , _ e

! Based on chemical concentranons n lagoon water samples L1-MH1 and L2-MH1. 4' . i

: Cmstltuem Is listed if kR was deleded sta frequency of at Ieast mce in the environmental media omy conshtuents thﬁed wrlh anAJ, K
or L are considered detected. - ¢

‘Frequencyof Detection is the number of brnes ] consﬁtuent is detected over the number of times constituent was analyzed in each media
. subgroup. Dah qualified wiu-. anN, B, JN o R are not counted in the detenmnatnon of frequency of derecuon

‘Nocuowetected

'MeanismeAmhmehc Mean where: ‘ i
Field duplicate end primary sample results are evemged for & given samp!e value :
The highest value of either the primary or reanalysis is used for a given sample -
One-half the SQL or CROL Is used as the result for data containing ‘U’ in its quahﬁer
One-half the reported value Is used for data qualifiedas Korl,

The full reported value Is used for data qualifiedes AorJ

N

DAPROJECTSOI34TIIERAEPATBLIODOC ‘ G’q!d‘er\ Associates : - 7 Page20t2”
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: TABLE 1 '
SUMMARY OF DETECTED CHEMICALS IN LEACHATE SEEP WATER SAMPLES‘ ;
y - BERKS LANDFILL - S L
BERKS COUNTY, PENNSYLVAN!A
. o : Range Of - .
o : - Frequency - : Detected An(hmeﬂc
Constituents 1 et " Concentrations* | ~  Meant
‘ Detected? ' Detecﬁon‘ {mgn) .- . (mghy .
{Acetons . 13 ~ ND-0.016 0.009 X
Benzene ' A6 - ND - 0.008 0.006 :
-§Chlorobenzens ° : - ND - 0.0145 -/ 0,006
Chlorosthane - ‘ 1/6 ND - 0.0155 ' 0.007
Ethybbenzens . , 25 B ' ND-0.087 - - 0.019
Toluene S o 36 NC - 0.005 . 0.004
[TotaiXylenes .~ | 26 | ND.0.15 0.035__ N
-11,4-Dichlorobenzens - 7 1 - ND-0.0085 - 0007 C s
2-Methylnaphthalens . 2R 0.002 - 0.002 ) 0.002 ‘ o
4-Chloro-3-Methyiphenol - [ R - ND-0.002 0.004
4-Methyiphenot J | ND.0.001 0003 \
Naphthalena . ‘ m 0.011-0.013 . 0.012
. {bis{2-Ethylhexyl)Phthalata 12 ND - 0.001 0.003

-

4
|

. 2 . . i . . -
" DAPROJECTS\913-8773\BRA-EPATBL1.00C B Golder Associates h S E Page 1 ch'/
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© TABLE 14

SUMMARY OF DETECTED CHEMICALS IN LEACHATE SEEP WATER SAMPLES' ,
- BERKSLANDFILL ~ - :
. BERKS COUNTY, PENNSYLVANIA
Lo " RangeOf . o
R , .Frequency Detected * Arithmetic
" Constituents oo Concentrations* - Mean®
. Detected? Detection? - © mgh) {mgh)
Aluminum 22 0.41-4.04 - 2.23
Arsenic 22 0.0081 - 0.0165 0.006 -
Barium 22 .0.266-0.453 . 0.3
. Cadmium 22 0.0022 - 0.0034 . '0.001
! Calcium 2 —_ 46-121 835
. |Chromium 2 0.0128 - 0.0249 0.009
- “|Cobalt - N 0.0313.0.0313 0.031'
. }Copper: 2R 0.0042-0.0202 . - 0012
7 Hron 22 10.5-24.7 © 176 7
- Lead 22 0.0156 - 0.0174 0017 .-
: ~ |Magnesium 22 23.2-153 88.1
. |Manganese 22 0.88-2.26 1.57
INickel = . " 0.0997 - 0.0997 A
Potassium 2R : 43.345 197
Sodium 22 132.954 - 543
Vanadium 272 0.0079 - 0.0203 0.014
Zinc 22 0.0974 -0.213 0.131

Notes:

‘9136773

The detefmlnation of frequency of detections and the calculation of mean eoncentratlons are perfonned in accordance with the procedures -

- outlined in Risk Assessment Guidance Fer SUperlw\d (RAGS). Volume 1 (USEPA 1989a) and Guidame for Data Usabimy In Rssk ,

e Assesment Interim Final (USEPA 1990)

’Based m chemical concentmnons ln Ieachate seep waler samples L1 -EL L1-WL, L2~EL, L2-WL L3-EL, L3-WL.

L are considered detected.

.

' ’cu\sﬂtuerulshsiednlwasdetededltlﬁequencyofatleastoncehmeenv:ronmentaimdia OnlyeonshtuentsqxnliﬁedwuhlnA J.Kor

_“ND = Not detected. _
S Meark is the Arithmetic Mean where:

Field duplicate and primary sampie ‘resum are qvmged fora g!ven damp!e va!ue
" The highest value of either the primary or reanalysis is used for & given sample
- One-half the SQL or CROL Is used as the resutt for data containing ‘U’ In s qualifier

One-half the reported value Is used for data quallfied as Kerk

ThefuﬂreponedvaluelsusedfordahquaufedasAorJ

" DAPROJECTS913-6773BRA-EPAITEL11,00C

N Go!dgr_Assbciate; ‘

R3005\6

o 'Ffequency of Detection is lhe number of times 8 eonstnuent is detected over the number of times s ccnsmuent was lna!yzed in each media.
. Data qualified with an N, B JN or R are not comted in the detenntnabon of trequency of detection, )

Page 20! 2
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June 1996

TABLE 13

‘COMPARISON OF CHEMICALS DETECTED IN GROUND‘N&TER
WITH USEPA RISK-BASED SCREENING CONCEN?RA‘NONS

‘BERKS LANDFILL

- BERKS COUNTY, PENNSYLVANIA

Background (Upgradient)
Maximum
Concentration

B

* On-site (Downgradiant)

Maximum .
Concentraticn (1)
- imgh) ‘

Maximum
Concentration
{mg/)

L

* USEPARsgion ¥
_ Risk-Basad Concentration (2)
‘ .

ND (3)
ND

85555

838885885

565653585858585585

037
©.000087
£.00087
60021
0.0038
0071

0.00015 N
00014

. 03
0.00044
" 0.089 "
0.00012

0.0055
0.0048
0.00061

095
0.075
 0.00019
0.0016

- 0.000019

Oata qualified B,K, or L (ss defined by USEPA Region il guidance for data validation) are nct inciuded in the saiection of COPCs.
Maximum concsntrations > fisk-based screening concantrations are sslected 8s COPCs and sre shaded in this trbls. ’

(1) Basad on chemical concentrations in monitoring welis C-5, G-, G-4, G-6. G-12, G-13, MP-14S, and MP-14D.
mFm'sucungExpamnmmmmdcom-mbyﬂnkws:mnm‘(wﬂk 109u)|ndmusodonl

conservative HQ of 0.1.
{3) ND = Not Detwcted

~ ﬁ

mmmn-nmmums«cmtu oﬂmbwascuwon)
{5) USEPA Action Leve! for lead in drinking wmr (USEPA 19$3b)
. (G)\Munmmchmmmll.

. i

26TTIbaepalTBLIIXLS -

f

Golder Associates
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~June 1996

TABLE 14 -

AN

913-6773

COMPARISON OF CHEMICALS os*rsc'rs'b'm SURFACESOL ~ = o

_ WITH USEPA RISK-BASED SCREENING CONCENTRATIONS L

' BERKS LANDFILL
BERKS COUNTY, PENNSYLVANIA ’ . ,
-Background Soil - On-sits Soit SR _
. _ Maximum Maximum ' USEPARegion Il
~ Constituents ‘Concentrat?on . Concentration Rxsk Based Conoentrahon (1)
 Detected - (mg/kg) . (mgkg) (mga) |
_ Acenaphthene ' ND() © 0.38 8,100
Acstons .~ . ND 0y _ 10,000
Anthracens ND 06855 3000 .
[Benzo(a)Anthracene ND . 1.85 39
|Benzo(a)Pyrens ‘ND - 1.205 039
{Benzo(b)Fluoranthene. ND . 018 as
Benzo(g,h)Perylens ND 083 8,00
Benzo(K)Fluoranthene ND L} 00s8 -
2-Butanons . ND . - 0.014 §1,000 : C
Butylbenzylphthalate 0024 '0.083 20000 L
Cabazols " ND 037 140 ‘ :
Chiorobenzene ND 0002 ° 2000 - u :
Chioroform - ND " 0.008’ a0 : .
Chrysene S 0.047 15 330
Di-n-Octyl Phthalats ND . 0054 - 2,000
" - |Didenz(a.NAnthracens . ND" - 032 C 039
Dibenzofuran - ND . 028 310
1.4-Dichiorobenzens ND 042 . 120
Ethylbenzens ‘ N 0037 " 10,000
|Fiuoranthene . 0088 - - C 315 " 4,100 L
Flucrene . ND 0.48 a0 . | ‘
Indeno(1.2,3-cd)Pyrena ND 0.58 I a
. |a-Metnyt2-Pentanone " ND- 0.004 5100
2-Methyinaphthaiene . ND 0.12- - 4,100 :
Naphthaiens  ND 04 © 4,100 I
Di-n-Oclyl Phthalate ~ ND 0.054 2,000 : ‘
- |Pentachiorophenot _ND 0.41 -7 I
Phenanthrana . . ND - - 29 4,100(4)
Phenot CND 0.12 " 81,000
|Pyrene 0041 27, S 3,100
Toluens ~ ND C 018 ©£20,000
Total Xylenes - 'ND 0.073 . . 200,000
Aroclor-1248 ND - 0.27 . 037, -
Z:\6773\bra-epa\TBL14.XLS . ~ Golder Assoclates Page 1 of2
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~June 1996 .
. TABLE14 - T
B L COMPARISON OF CHEMICALS DETECTED IN SURFACE SOIL o
b - : WITH USEPA RISK-BASED SCREENING CONCENTRATIONS ' -
: A - : ’ " BERKS LANDFILL " :
TN BERKS COUNTY PENNSYLVANIA
. . - ' L . o y
’ Background Soil On-site Soil : -
o " Maximum ~ Maximum .USEPA Region Il *
Constituents _ Concentration Concentration . Risk-Based Concentration (1)
Detected Amghg) < (mghg)  (mghg)
Aluminum_ © 26,600 33,400 . 300,000
Arsenic OND 309 16
. |sarium. LI 1933 7200
- |Beryfiium 15 - 2 067 .
, LCldmium ND- 8.1 51 .
o Chromium 1.8 11,180 7,800
* © o |cebatt . 348 ¥ 470 -
T Copper - 408 :, 143 3,800
o fead 37.4 484 400 (3).
o lMangangse'. ND 6030 510
. U - Mercury ‘ND - 026 o
~ Nicke! 373 ™m . 2,000
Selenium ND 662" 510
Siiver ) - ND . 0.67 510
|vanadium - 152 137 . . 720
Zing - 151 332 31,000 - "
Notes:

) Data qualified B.K. or L (as defined by USEPA Region [ gundance for data validation) ate not included in the tetectuon of COPCs
' Maximum concentrations > risk-based screening concentrations sre selected as COPCs and are shaded in thus table.
(1) From ‘Selectmg Exposure Routes and Contaminants of Coneem by Rlsk-Based Saeenmg (USEPA, 19943) and based

.on @ conservative HQof0.1.:

o a)uoznmoeteaed .

" {3) USEPA recommended screening level for lead ln soit for resndentnal land use (USEPA, 1994e) N » ,
‘ (4) Naphthaleno eoncentrauon is used as a surrogate based on toxucologacal stmdure—adwky relauonsmp

Z\67730bra-epa\TBLI4XLS

- e

vGoldeﬂrAssociatAes -

Page 2 of2 ‘
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\
SRR TABLE 15’
' COMPARISON OF CHEMICALS DETECTED IN SURFACE WATER ST \
WITH USEPA RISK-BASED SCREENING CONCENTRATIONS ' o\ U/
, .-~ . . BERKSLANDFILL : B : .
o BERKS COUNTY PENNSYLVANIA :

o Background Surface Water On-site Surfacs Water . v
: o ‘Maximum o ‘ - ‘Maximum ) - Calculated .
o - Constituents - Concantfation ‘ ~ . Concantration | Risk-Based Concantration (1) -
~ Detected o {mghy . (mgh T (mem
" {inorganics . . : _ , § ‘
Aluminum . : "'ND(2) 1 +-0238 _ 24 000
Barium - . .0.0235 - ‘ 0.0354 4 580
Copper ' - 100042 ND . 310
- {Cyanide - - ND. - . 0.0519 - 170 .
- |Manganese : .. 00873 - | o284 . | 42
- |Selenium ~ © . 00032° . | . ND  } - 42 o
, Vanadium T ~ ND 0.0048° | . - 88 . - o
Notes. ’ ' o

Data qualified B. K, ort (as deﬁned by USEPA Region n guldanca for datz valxdat:on) ars not induded in the selection of COPC:
(1) Sea Section 4.0 of text for the rnethodology of calculated nsk-based value: :
; cz) ND = Not detected

) N . ° ‘ .‘ . * - . . B
t . . . . N P . -
\ i L ) . .

z‘:\6,773\bra—‘epa\TB'L'15.x£S‘ B "  o Golder Associates. - " Ppagetof1
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Maximum eoncentmﬁons > ﬁsk-based screenmg eoneentrabons are shaded in this table.
(1) From "Selecting Exposure Routes and COntammanls of COncem by Rlsk-Based Screening” (USEPA, 1994a) and based cna

conservative HQof0.1.

(2) ND = Not Detected

(3) Naphthalene eoncemrauon is used as 8 surrogate based on toxicological structure-adiwty relahonshxp
 {4)USEPA recommended screening level for lead In soll for resadent:al land use (USEPA. 1994&)

4z:\6773\5ra-epa\TBI:.16‘J,(LS} .

'

.~ Golder Assoclates

Aﬁsosséz

913-6773
b TABLE 16 o ' '
COMPARISON OF CHEMICALS DETECTED IN SEDIMENT
WITH USEPA RISK-BASED SCREENING CONCENTRATIONS
' BERKS LANDFILL
BERKS COUNTY PENNSYLVAN!A
o - Background Sediment On-site Sediment
. ~ Maximum " Maximum USEPA Regton m
_ Constituents = Concentrafion ' Concentration .  Risk-Based Concentration -
. Detected (mghkg) © (mghg) (mg/kg)
|omanics R o
[Benzo(a)Anthracene 047 0 asg
.- |Benzo(a)Pyrene ) | I ND (2) 039 " -
o HBenzo(b)waramhene' - 0.061 . - 0.067 <X .
. - |Benzofk)Fiuoranthene 0.079 ND. .38 -
|chrysene 0.13 0.089 390
{Fluoranthene - 0.26 0.18 - 4,100
Indeno(1,2,3-cd)Pyrene - 0.088 " ND X
'ﬂPhenanthtene ‘ 0087 AN 4,100(3) .
|Pyrene . 0.18 S 01 3,100
-~ Jinorganics . ) :
- |Auminum 2, zoo 117,300 300,000
- |Amenic - 10.7 44 16
_ |Barium 102 115 - 7200
© |Berytium 18 13 i 0.67.
Cadmium ND 47 51
Chromium - 236 38 7,800 .
Cobat 216 3065 - 470 -
Copper €9.6 679 3800
Lead 34 197 400 (4)
Manganese 1,650 1,308 510
- |Nicke! 175 345 2,000
Vanadium 134 138 S 720
Zinc 805 110 31,000
. Notes E o

" Data quaﬁﬁed BXK, orl.. (as deﬂned by USEPA Region m guidance for data vahdation) are not included in the selection of COPCs

" Page 1 of1 '



 June 1998 . B o SRR R - 9136773
| : TABLE17 | ' |
COMPARISON OF CHEMICALS DETECTED IN LEACHATE . A :
WITH USEPA RISK-BASED SCREENING CONCENTRATIONS T e
. BERKSLANDFLL ' ; ' ' : N
BERKS COUNTY, PENNSYLVANIA. -~ . - .~ o
) _ v . B - — . u
] -Leachate Lagoon Water Leachate Seep Water :
; ‘ Maximim © 7 Maximum " Calculated
Constituents . - Concentraion ~ -|  Concentraion - |  Risk-Based Concentration (1)
Detected. .~ o © mgm . e mem
pcecne - o ] oote AR
. [Benzens . S Y . o008 , 042
2.8utancne - . -} . oz ND@) : 5,200
4-Chioro-3-Methylphanol ~ND - - 0002 : NAQY)
Lcamtmzm . . ooz | 0.009 .4
. [Chioroethane ) .. ND. 0018 . ; 420 . .
Jr.1-Dichioroethane . © 0.008 : "~ ND .88 1
~ |1.1-Dichioroethens . E 0012 B O I 0038 - o
. [1.2-Dichiorobenzene 1 0.003 - ‘ ND, o
14-Dichiorobenzene - , 0.008 o oo b SR X
Dietryiphthaiats - | ‘0001 . V. N 1,300
2.4-Dimethyiphenol A - soor ., |~ - nD I P T A
Ethyibenzens o . 008 b oosr - SRR TR
bis(2 Ethythexy)Phithatate . N0 20001 ' 0.58
lsophorone ~ - -o002,. | - NO e
4-Methyl-2-Pentancne : 0.028 1 ‘ND B S 7
2-Methyinaphthalena : ND o 0.002 P Y N . »
2-Methylpheniol ol ee2 - o} N | . a2 RN
4-Methylphenol _ .. o L0001 . - SRR * B B o ,
Naphthalens = 1 oo03 PO DRI X1 T ¥
Phenol S B 003 . "NO N
strachicroethens . 0009 .~ N | 042
.- frouens . ¥ R ~ 0008 ’ 17 .
TotalXylenes . .} . 028 . ‘ 0015 - | 17000
Trichioroethene ‘ 1 - oo02a  } - ND S - 018
~[Mnyichioride - - A e N , 0.18 ’
N ) aoe ' , 24000 -
0828 . ] . oass - o se0
“ootzs - ) NO © 52000
oons 00313 © T sa00
ND ’ S 00202 L Mo
- 0.0174 Lo M
Y- 228 ¢ §0 0 - A
0.0311 . ooer |, © 4,700 .
. “ND ' 00203 53
ND L ems ‘ 4200
- Notes: : : i ;
. Data quauﬂsdBK.orL(as deﬁnedbyUSEPA Reglon n gu:dancofocdau vahdaﬁon)mnotmmdednmwewondcoma
. Maximum concentrations > risk-based screening concentrations are shaded inthistable. A o -
(1)SeoSedionCDdeammeMoloqydalwlatedriskbasedvalues o A S
(2) ND'= Not Detected C o s T ‘ - L
()NA3NotAvailable ' oo , e e S . R - \/
Z\8773\bra-epa\TBLI7XLS -7 . GolderAssociates o : S ’ Page 1 of1
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913-6773.
TABLE 18 B _
COMPARISON OF CHEMICALS DETECTED i AIR
WITH USEPA RISK-BASED SCREENING CONCENTRM_’IDNS : ,
; ' BERKS LANDFILL )
BERKS COUNTY, PENNSYLVANIA
S E-Hour Ccrnposxte " 44-Hour Compositie : A
_ Passive Vents Ambient Alr ~ Ambient Alr USEPA Region I
o "~ Maximum Maximum Maximum Risk-Based
" Constituents Concentranon .1 ~. Concentration Concentration "Concentration (1)
" Detected _ (mg/m3) (mg/m3) (mg/m3) C (mg/m3)
Acetone ~ND (2) ) .- NDJ 0.030 - 0.037
Benzene - 082 . .~ ND - ND 0.000052
Chicrobenzene 12 " ND{ ND +-0.0021
- |Chioroethane BT - ND ND 10
-~ |pichiorodifivsromethane R Y- - ND| ND 0.021
cis-1,2-Dichloroethene B ND ND 00037 |
1,2-Dichloro-1,1,2,2-Tetrafluoroethane 042, ND} ND 'NA (3)
4-Ethy! Toluene » ND| ‘ND © o Nal
WEthylbenz.ene -140 - Npj. ND 0.1
2-Mexanone . ND . .ND 0.04 0.1 (4)
Hydrogen Sutfide 18.04 © ND . ND - 0.000084
Toluene 68 0.040 10.0085 {. 0042
Trichloroethene 21 ND © ND " 0.001
1,2,4-Trimethylbenzene 21 ND 'ND 0.00018
1,3,5-Trimethylbenzene 12 NDJ - _ ND|- © 0.00015
Viny! Chioride - s ND . ND}. 0.000021
Tota! Xylenes 330 / ~'ND "0.011 073
'Notes: : i ’ - <
_Maximum eoncemrahons > nsk—based screening eoncentrat:ons are selected as COPCs and are shaded in this table
(1) From "Se!ectmg Exposure Routes and Contaminants by ka-Based Screenmg {USEPA, 1894a)
and based on & conservative Hoof01 ’
(2) ND = Not Detected ; ;
(3)NA= Not Available’ . :
S )] 2-Butanone is used as l surrogate based one toxlcologxcal ttructum-aaivlty te!auonship
\
) ; -
File: 2:\6773\bra-epa\TBL18.XLS " Golder Associates oy Page 10f1
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June 1896 \

o 8136778

TN

" (a) Integrated Risk lnformaﬁon Systems (lRlS USEPA 1994b)

{b) Based on proposed unit risk for arsenic of 5Ea05ug!l. (IRIS, USEPA 1994b)

" (c) Health Affects Assessment Summary Tables (HEAST USEPA 1893) -

(d) Under review by USEPA

() Environmental Criteria and Assessmem Ofﬁco (ECAO)

" NA = Not applicable
" ND = Not determined

File: 2\6773\bra-epa\TBL20XLS

B

Golder Associates -

AR303527

TABLE 20 . ‘
CARCINOGENIC TOXICITY DATA
FOR CHEMICALS OF POTENTIAL CONCERN
" BERKS LANDFILL ‘ ~
. BERKS COUNTY, PENNSYLVANIA
N ‘Wegnt-ot- ' ] o "
Chemicals Evidence Type of Oral CSF  Inhalation CSF -
o Classification | Cancer (mg/kg-day)*-1 (my/xg-day)*-t
lArsenic A tung, skin _1.7E+00(ab) - 1.518+01'(a)
 |Benzene A leukemia ' 2.08-02(a) 29E-02(s) - -
{Benzo(a)pyrene ‘B2 . forestomach, squamous i?.BEfOO(a)C /8.1E4oo(c)
' - ' cell papillomas ) o - '
Beryllium . BZ ung, ostéos.arcoma: . 4.3E+00(a) ‘ 8.4E+00(a)
{cadmium . B ung NA . 8.3E+00(2)
Chioroform vl - B2 . lNBf.mh&y 3 515-03(3) \ 6.15-02(‘) h
{chioramethane c idnay 1.38-02(¢) 83800 -
1,4-Dichiorobenzene . B2 liver tumors - 2.4E-02(c)  ND
1,2-Dichloroethane B2 . multipls tumor types, 9.1E-02(a), 9.1E-02(a)

: ' lung papillomas ’ : '
1,1-Dichiorosthens - - tumors © B.OE-01a) 1.86-01(a)
bis(2-EthylhexyhPhthalats "B2 " fiver 148-02) -~ . ND
HHexachloroethani c . " carcinomas 1.4E-02(a) ' 1.4E-02(2)
Lead B2 - "ND ©ND ND
1,1,2-Trichioroethane- c hepatocsliular, | 5.78-02(a)’ 5.6E-02(a) -

' pheochromocytomas - o o .
. | Trichioroethens c-B2(d) - 1.4E-02(e) " 8.0E-03(0)
Viny! Chioride A , lung, liver 1.9E+00(c) 3.0E-01(c)
" NOTES:

age1of1



June 1996 913-6773
‘ 'JAB'LE 21 |

DERMALLY ADJUSTED CANCER SLOPE FACT ORS AND ,
REFERENCE DOSES FOR CHEMICALS DE’TECT ED IN GROUNDWATER
BERKS LANDFILL

S

. BERKS COUNTY PENNSYLVANIA

. : ; Agjusted -Agjusted
- G.). Absorption Reference | DermalCSF(a) |  RM(®b)
Chemicals " Efficiency .| ' No. - (mghkgday)*-* (mg/kg/day)
Benzene 1.00 T © 290E-02 ND
'+ {Bromomethane 1.00 A ND(e) 14E-03
Carbon Disulfide 063 -3 ND " 6.30E-02
Chlorobenzene - 0.31 1. ND 6.2E-03 °
Chloroform 100 - 3 '6.”0E-03 1.00E-02-
{chloromethane” - - 1100 .. 7 < 13EM ND
14-Dichlorobenzene © 100 2 . 24E-02 ND
1.2-Dichloroethane 1.00 - 2 9.1E-02 “ND
1,1-Dichioroethene 100 5 €.0E-01 8.0E-03
Total 1,2-Dichloroethene 100 - T ND ©.0E-03
bis(2-Ethythexyl)Phthalate " 1.00 8 1.40E-02 . 2.00E-02
Hexachloroethane ‘ 100 7 14E02 1.0E-03
Trichioroethene 088 1 " 1.12E-02° 5.88E-03
1,1,2-Trichloroethane " 081 R 7.04E-02 3.24E-03
Vinyl Chloride - 100 T2 1.90E+00 _.ND
- 0.15 A ND 1 1.85E-0%
0.60 -2 | 2.8E+00 1.6E-04
05 2 .~ ND 3.5E-02
001 3 4.30E+02 5.00E-05
0.5 6 ND - . 25E-04
0.57 C2- " ND 3.59E-02 | .
- 0.04 4 “ND - 2.00E-04
010 . 2 'ND -~ 2.00E-03
©1.00 2 . ND '7:00E-03

" oTES:

(2) Dermat slope factors are calculated by dwldmg the oral s!ope factor by the G.. absorption factor.
@) Demnat reference doses are calculated by mumplying the ora! RfD by the G.1. absorptnon fador

(&) ND= Not De!ermmed

A

References
1. Apency for Toudc Substanees and Diseau Regmry (ATSDR) 1989 "l'o:ucoioqa! Pmﬁle for Spedﬁed cqnpcund Dratt Report
Co z. USEPA, 1087, *Heatth Advlsocybf Specified COmpound Criteria and Standards Division, Office of Drinking Water, Washington, D.C.
3 Agency for Toxic Substances and Disease Registry (ATSDR), 1990, "Toxicotogical Profie for Speciied Compound,” Draft Report.
. 4. USEPA, 1984, "Heatth Eﬂeca Assessment for Manganese Office of Health and Environmenta! Assessment. Cincinnati, Ohio.
A s Agency or Toxic Substances and Disease Reglstxy (ASTDR), 1893, "‘I‘oxncoloqml Ptoﬁle for Specified COmpound Draft Report.
6 CCr:m etal, 1987 'Toxlcoloqy and Baoloqrcal Monttoring of Matals in Humans,” I.ewnt Pubhsherl. Inc., Chelsea M.
" 7. One hundred pen:ent absorption is assumed in this assessment based on nnalogy to other simitar molecular weight organic compounds.
"8 Agenw for Toxic Substances anc Dmau Registry (ATSDR) 1982, 'Toxieoiogml Profile for Specmed COmpound Draft Report. = -
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 913-6773

. ‘
TABLE22 ’ L
‘ REASONABLE MAXIMUM EXPOSURE concsmmnons FOR CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER C
\ ' 'BERKS LANDFILL P
. BERKS COUNTY, PENNSYI.VANIA ! v/
Chemicals - Mean of Standard S ~ 85% -| Maximum RME s
: of Transformed | Deviation | H-Statistic | Sample | UCL(2) {Concentration{ Concentration (3) |
Potential Concern Data’ - ofData " | Value(9) Size | (mgn) (mgh) _ (mgh) -
Background (4) . R § o . . T
Aluminum 9.29 2.09 "oes21 |\ 8 | 18202 - 883 58.3
Arsenic 1.1 0.48 o222 10| 0008 *0.008 0.008
Barum 840 - 0.92 ' 2,902 9 0.32 0.173 0.173
Berylium . 091 034 . 2,089 10 | 0003 0.005 © 0.003 -
Cadmium' 12 083 2.532 10 0.007 | - 0013 0.007
Copper a4 ] 108 3639 | 9| o417 | o2r2- 0.272
Lead 168 | 0393 3.103 ‘9 . | o023 0017 0.017
" [Manganese 500 220 8.621 10 | 218, 124 124
Nickel 13.09 049 222 9 0038 | . 0078 © 0.038
" jvanadium . .37 1.30 4207 10 0592 |- 0158 0.158
Onsite (5) . . S o _
Benzens . 129 0.58 2.532 10 /0008 | 0005 0.005 '
Carbon Disulfide 158 018 1831 | 10 ] o005 | 0003 0.003
.. (Chiorobenzens 1.38 072 - | . 2m 10 | 001 0022 001
" [Chioromethane , 1.63 0.08 1802 10 | 0005 b.008 0.005
-|1.4-Dichiorobenzens - 1.29 0.74 271 3 0.01 0.007 0007, | -
" |1.2-Dichioroethane " 1.38 033 |2 1% | o007 | - 0002, 0002
1,1-Dichiorosthens - 148 . £ 0.49 2141 19 0.007 . 0.001 0.001 \)
Total 1,2-Dichioroethens - 1.89. 0.75 o an 10 0.017 0.028 0017 :
bis(2-Ethylhexyl)Phthatate 473 0.08 2.035 -4 0008 | - 0.008 0.008 -
Hexachloroethane 159 0.07 1.802 9 | 0005 | - .0004" . 0.004
Trichloroathens . 152 0.29 1977 10 - 0.008 0.005 " 0.005
Vinyl Chlorids 207 0.80 2n 10 0.022 - 005 . 0022
Aluminum 10.12 0.62 3682 4 109.9 - 587 . 587
[Arsemc 174 037 | 2089 . 9 | ooos | 0008 - 0008
|Barium 5.08 . 137 - 4207 - 10 .| 2837 | o081 081 .
Beryllium 1.08 133 | a2 | 10 | o045 0.002 0.002
Cadmium . - 132 | om8 a1t | 8 | don 0.014 0.011
lcopper . ¢ . 293 1.1 3839 | 9 0.148 0.152. 0148
 flead 156 ‘132 | s207 9 | 0080 0.058 0.058
Manganess 8.65 211 . 8821 | 10 744 8.87 887
Nickel 3.18 0.43 222 9 0.038 0.08 0.038
Vanadium 308 017 2.7 10 0.059 0.11 0.059
File: 2\5773\bra-epa\TBL22 XLS Golder Associates - Page 1 on
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June 1996 -

REASONABLE MAXIMUM EXPOSURE OONCENTRATIONS FOR CHEMICALS OF POTENﬂAL CONCERN N GROUNDWATER
’ ‘BERKS l..ANDFlLL \ o :
' BERKS COUNTY, PENNSYLVANIA

-

'I'ABLE 22

9136773

- Cheiﬁlg:als

Data qualified as A.J K and L sre used to caleulate RME va!ues

- (1) From Gilbert (1987). »
(2) 95% upper confidence limit of the lruhmetic mean.

" {3) Reasonable Maximum Exposure (. e '95% UCL or max:mum detected value Ifthe UCLis greater)
(4) Based on chemical concentration in Monitonng Wells C-1, C-2, C-3, C4, C-5, C-6, C-7, G-1, G-5, G-6, G-11 6-12 G—13 GR-18, GR-19 MD-2,

MP-3, MP-6, MP-11, MP-14, M-15, M-16, M-17, MP-18, MP-18, NEIN, and Auction House

v Meanof | Standard . 85% | Maximum RME
) of . .| Transformed Deviation | H - Statistic | Sample | UCL (2) | Concentration COncentraﬂon (3)
Potential Concern Data [ * of Data " Value (1) Size - | . (mgh) (mgh) (mghy
Offsite Residential (6) : I _ S
Chloroform o -0.68 0.03 T 1.684 32 0.001 - - 0.001 - 0.001
1,2-Dichioroethane . . 065 . 0.24 1761 . 32 0.001 0.002 0.001
- 11,4,2-Trichloroethane <0.68 0.03 ° 1.684 32 0.001 0.001 - 0.001 )
mehsc ‘ 167 070 | 912 3 0482 | 0008 0.006
Notes

" One-half of the SQL or CRDL va!ue is used esa proxy eoneentration for non-detects inthe calcutation of the 95% ucCL.

(5) Based on chemical concentration in Momtoring Wells C-5, G-1, G4, G-5, G-6. G-12 6-13 MP-14S, and MP-14D
- (6) Based on d\emml concentrations in Momtorlng Wells Bechtald Berke!, Botcthoberts Brextegam Buller, Crerner and Faust.

G

- File: Z\6773\bra-epa\TBL22.XLS

e
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- TABLE 26 .
POTENT IAL EXPOSURE ROUTES AND HUMAN RECEPTORS
. BERKS LANDFILL s
" BERKS COUNTY, PENNSYLVANIA

re—— . . .
R : . Potentially Exposed Population
Exposure Medium/.- |- Off-Site |~ On-Site | Maintenance | On-Site
~ Exposure Route | Resident Trespasser Worker ? Resident 3
Groundwater R N L N
| Ingestion SR I SO ‘ . B 54
3 _:Dermal Contact x: | S X5
L |nhalation of Vapors ' X . ~ ‘ - xS
: Incidenta! lngestion SR X X
Dermal Contact . - S b X - X
Sediment e R B R
‘ - Dermal Contact S E X ‘ C
Alr TR B R B B
Inhalation of Volatiles - X8 x¢ x| x7
1 A vespasser [ lssumed to be exposed to chemicals ln surface soi! tnd sediment under both eurrent tnd future use P
. scenarios.
2 _ “Anon-slte malntenance worker Is assumed to contact surficial soﬂs lnd air while performing mamtenancs lcﬁvmes at the
.. -SHeunder the future exposure scenario. =
3 . "While an on-site residence has been tonsidered in the nsk assessment it should be pomted out that the onty downgradlent
- onwgite residential property (Nein residence) was destroyed in a fire in November, 1992, is an undesirable piece of property,
has no public water supply or scceptable drinking water well (only & shallow hand-dug well exists); and, therefore, might not .
be restored to residential use. It should also be noted that while Jhe Cass residence is located en-clte I! Is S
’ hydrogeologically upgradient of the landfills, .
4 _ Anoff-stte resident Is assumed 1o be exposed to groundwater under both current lnd future exposure scenanos ‘
5 - An on-site resident is assumed to be exposed to groundwater under fyture exposure scenarios only. .
16 An off-site resident and an on-site trespasser are gssumed to be exposed to vapor-phase chemicals in landfill gas passive
i vents under ment and future exposure eondmons An on-sltg maintenance worker is assumed to be exposed in the future
. only.
7 An on-site mident - |ssumed 1o have the same exposure as an of-gite’ nsidem e:q;osed b vapor-phase chemiuls in
: : pass!ve gas vents under future exposufe scenarbs only
L 3 '
~ .
B D:}PROJECTS\Q1 3—6773\BRA-EPA\TBL26.DOC = _Gclder Assoclates _ S - C o ' Pag§ 10f1
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QO

9136773

’ ' .. TABLE 27 : ~ ,,

' EXPOSURE FACTORS FOR INGESTION OF GROUNDWATER

: : BERKS LANDFILL - - -

BE_RKS _COUNTY. P;NNSYLVAN!A
;quatiop; 4 Intake (mg/kg-day)a BWxAT f@m USE?A (19893)
. - Assumed Factors for
o 4 Receptors
. Parameter - Adult Child
CWs= Chemicai Concentration in Waier (mglLl) - . RME Concentration from
A S : : "~ ... Table22
IR=  Ingestion Rate (LUday) ' 2 1 o
EF = ° Exposure Frequency (days/yr) | - as0 350 : ' -
ED= Exposure Duration (yfs)z." ‘ 24 8 . C
BW = Body Weight (k) * - 70 15 B
‘AT = Averaging Time (days) 3 - B R
- Noncarcinogens 8,760 2190 ,
Carcinogens‘ -. 25,550 ’ 25.550’ .
4 USEPA (1989 and 1991a). : ' ' \J
2 30 years is the national upper- boundtzmo (90:h pefcerm!a)alanu residence (USEPA 1989c) Thc 30-year exposun .
) duration is divided betwean the child (8 years) and adult (24 years), .

3 USEPA (19893) \ o

D:PROJECTS\913-6773BRA-EPATBLZ7.0OC

/ , Goldét Aisaclates

~
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S - , ‘ : o TABLE 28 ' '
\_/f ‘ S - EXPOSURE FACTORS FOR DERMAL CONTACT
. ‘ A WITH GROUNDWATER (SHOWERINGIBATHING)
: ' BERKS LANDFILL =~
'BERKS COUNTY, PENNSYLVANIA -

Equation: ‘ ’ i
CWXSAXPCXETXEFXEDX Jo00 e -
Absorbed Dose (mg/kg-day) E— BWx AT .
S ; . o -from USEPA (19893)
. o ‘ » : - Assumed Factors for
. - Parameter S - . Off-site Resident
CW = Chemical quiceritrétion inwater(mgl) | 'RME Concentration from Table 22 -
| ' S | - Adult Child
~ : . . o s " (Showering) {Bathing)
SA= Skin Surface AreaExposed(cm?) . . | ' 181s0' - - | ~ - 7280
PC= Dermal Permeability Coefficient (cm/hr) Chemical-specific coefficients 2
JET=  Exposure Time (tirs/day)® .~ o e2 . o2
- EF =  Exposure Frequency (daysfyr) ¢ - o 350 | . 350
v .. | eD= Exposure Duration (yrs) > - o Y 6
: ~ |'swe ‘BodyWeight (kg)* . oo 100 15"
" | AT= Averaging Time (days)® - . DR S
- : " . Noncarcinogens oo i -10,850 2,180
- . ’Carcmogens ‘ L S 0 25850 - | 25,550 .
1' o Calcutated valuefonverage totalbodysurfaee areas fcr adults and chlldren (USEPA 1989c)
2 ~ USEPA (19922). -
3 Exposure time of Ozmw&yﬂlzmmm&yisbasedonmhpercemm value lortirne tpentthowemg (USEPA
v ) 1988¢). . . . - o
4 USEPA (1891a). : ’
-3 ~ 30 years is the national upper-boundﬁme(mthpereentxle) atone (esldenee (USEPA 1989c) Theso-year exposure
T duml:x I: :ang:)ed bgtwsenthechﬂd (6 years) and adutt (24 years) ) -
6 - uss ( ‘ . A

| DAPROJECTSSIIETISBRAEPATELZ2DOC - GolderAssoclates . . Page1of 1
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wnetsss o . C e136773
“ : TABLE zs . ’ - ; ' )
EXPOSURE FACTORS FOR INHALATION OF AlRBORNE CHEMICALS S
- IN GROUNDWATER (SHOWERING) - C .
'‘BERKS LANDFILL R e \J

BERKS COUNTY, PENNSYLVANIA

. .

‘Equation:  nfake (mgkg-day) s | SRXEEXED - aga5ieq from USEPA (19892)

AT .
o L  Assumed Factors for
_ ) - Parameter P ~ Off-site Resident (Adult)
SD= Shower Doss (mg/kg per shower) derived from model.. - From Fosterand
o : : T . Chrostowski Shower Model
< . - . |l (See Appendle)
IR= Inhalation Rate (Umin)® -~ - o 10 : -
EF= Exposure Frequency (dayslyr)’ - . C 350 J R
ED=- Exposure Duration (yrs) ? : AR A 30 a '
AT = Averaging Time (days) * ' ‘ . S
Noncarcinogens Lo v v c ~. 10,950
Carcinogens - ] ‘ o S 25,550
4 usePa(iess).
2 USEPA(1991a). : S
3 30 years is the national upper-bwndﬁmo (S0th percentllc)atont residence (USEPA 1989:) o o u
4. ussnnsasa; R

oosmar s Cobwhms 2303831



June 1996 S,

TABLE 30

i

EXPOSURE l%ACTORS FOR INGESTION OF SO!L n

.~ BERKS LANDFILL .
BERKS COUNTY PENNSYLVANIA

9136773

‘ Equatlon

1kg
: _— CSxIRxFIxBFxEFxEDx —3:5—
Intake (mg/kg-day)= L —SWx AT mg. ‘ S
' from USEPA (198%9a)
‘ ‘ ' - Assumed Factors
Parameter - o N
On-site ' On-site -
- : , Trespasser Worker -
 ’ CS= ChemacalConcentratuomn Soil (mglkg) ; RMEConcehtraﬁonfromTableZ3
IR= IngestionRate (mg/day) 100" ' 50"
Fi=  Fraction Ingested from Affected Source (unitiess) . h
BF= BioavailabilityFactor (unitiess) - . 1 1
EF= Exposure Frequency (daysiyr) 50° 24
ED= "ExposureDuratlon(yrs) g3 ‘25
BW= Body Weight(kg) . 567 70"
1AT= " Averaging Time (days)* - o S
Noncarcinogens ¢ 3,285 - 9,125
CarcinOQens ' - 25,880 . 25,550
14 USEPA(1991&) | - |
2 USEPA Region lll directive to Golder during 8 telephone conference on May 3, 1994
3 - Representsexposuredurahonof 8 yearsfor an olderehild (see Sectxone 1.3 of text).
4 USEPA(1989a)

DAPROJECTS\13-67738RA-EPATTBLIO.DOC -

" GolderAssociates g

nR303538
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. June 1996 '

913-6773

’ TABLE N
L EXPOSURE FACTORS FOR INHALATION OF AlRBORNE CHEMICALS
, ' FROM PASSIVEVENTS ,
: ' BERKS LANDFILL . :
A BERKS COUNTY PENNSYLVANIA
Equation: Intake (mg/kg-c!_ay) 3 ; BWx AT frorP USE?A (1989a)
» Assumed Factors.
 Parameter . oftsite | _OFSte | onsite
o -Resident | Trespasser | Worker
. o ,  Adult - | |
CA= . Chemical Concentration in Alr (mg/m®) - " RME Concentration from Table D-1
) : e Co (See Appendix D) ;
IR=  Inhalation Rate (m*hn).* 0.83 0.83 1083
ET= Exposure Time (hrs/day) “044)] 24 8%
EFs  Exposure Frequency (days/yr) - 350') - 50 24'
ED= . Exposure Duration (yrs) 30 9t - | T25%
'BW = " Body Weight (kg) 70'| 552 | 70"
AT = Averaging Time (days) > B o o ‘
.- 'Noncarcinogens : 10,950 3,285 - 9,125
Caminogens o 25,550 T 25,550 - 25,550
1 USEPA (1985¢).
2 . USEPARegionlll dlrecﬂvotoGo!der during a telephone conrarencnonMays 1934, :
3 - 30yearsisthe national upper-bound time (S0th percentile) at cne residence (USEPA, 1991:)
4 ~ Represents exposure duration of 9 years for an oider chlld (see Section 8.1.3 of texdt).
5 ' USEPA (19853). o \

D:\.PROJEQTSMW‘B'\BR.A—EPA\TBLSLDOG c

. Gpldé Assoclites
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N ,"June‘1996‘ - o e . B L ‘ . '_913.5773.
‘ , 'TABLE 34
. ESTIMATED CANCER RISKS AND HAZARD mmcesm
-y TP . | ON-SITE TRESPASSER EXPOSURE
. K/ j S : . CURRENT AND FUTURE USE SCENARIOS
o DR ‘ ©' 'BERKS LANDFILL o
BERKS COUNTY, PENNSYLVANIA = - -~ ~
' TrespassekReEéptor(Z). ‘ !
o e ‘ v . Cancer ' Hazard -
N S Exposure - IS S " Risk - Index ’
o Medium : .Expo.s'ure Route - Estimate . |  Estimate
SufaceSoi®) | - Incidental |ngestion ] s om
Ar Inhalation ofVolames | seos .| - o008
- TotalCencerRiskandHi [ 1606 | 001

Notes:

B N 7 . \n : ° »

R Chemncéf-specuﬁc cancer risks ahd hazard quotients are presented in Appendix E.

, o S {2) COPCs were not selected for surface water, leachate lagoon water, or leachate seep .
' 5\/ . . o - -water; therefore. potential exposure to these media are not ineluded in the assessment
‘ o of potential risks (see Section 4.2 of text for discussion). v

. (3) None of the selected COPCs in soil (and sediment) media at the Site incluce compounds '
.. that are recommended by the USEPA (1892a) for quantitative assessment via dermat
exposure (see Section 8.3.2 of text for discussion).’ SRR

File: zh\6773\bré-epai:l’BL34.XLS' e _GoidesésSoc!ates - i 3 haso'asuzanei of 1
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Juhe 1996 .

G TABLE:.'.

ESTIMATED CANCER RISKS AND HAZARD INDICES(1)
ON-SITE WORKER EXPOSURE
' FUTURE USE SCENARIO"
 BERKSLANDFILL . B
BERKS COUNTY, PENNSYLVANIA .~
= worker keceptor
. , X Cancer '_Haza'rd
Exposure - Risk. Index,
Medium * Exposurs Route Estimats Estimate
SufaceSol2) | -~ incidentalingestion - 5E-07 0.002
Air - B 1 " Inhalatioh of Volatiles . 1E-07 0.005
Total CancerRiskand Hi - | - 6E07 0,007
Notes:

(1) Chem:cal-specaﬁc cancer nsks and hazard quotnonts are presanted in Append:x E.

(2)' None of the selected COPC: in soil (and sediment) media at the Sita include compounds
that are recorm'nended by the USEPA {19923) for assessmcm via derrnal axposurn {ses

Sedxon B 3. 2 of text for dxscussxon)

Fila: 218773\bra-epa\TBL35 XLS . Golder Associates

 AR303543
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. Juﬁe 1998

' TABLE 37 :
MODELED BLOOD LEAD LEVELS BY AGE GROUP
ON-SITE GROUNDWATER RES!DENT!AL EXPO$URE
3 ' FUTURE USE SCENARIO ‘

'BERKS LANDFILL

BERKS COUNTY, PENNSYLVANIA

9136773 -

Percentle Below 10 ug/aL

Groundwater Lead .

- Concentration = Blood Lead Concentration
15.3 ugiL R L
R Year . Year,

. SoillDustLead . 07 1-2
Concentration=:" - — .
14.8uglg 99.83 99.65

Integrated Exposure/Uptake/Biokinetic Model,

Version 0.99d (USEPA, 1994d).

Assumptzons

Air concentration: 0 10 ug Pblm (default value)

~. Diet data: (default values)
Paint intake: 0.0 ug Pb/day (default value)

" Maternal contributlon Infant model (default value) ,

i : o Water concentration: Average concentration from selected on-site

o monitoring wells (C-5, G-1, G4, G-5, G-8, G-12, G-13 MP-14S, and MP-14D)
So:llDust concentratxon On-sits average

" Flle: 218773\bra-epa\TBLI7XLS

. Golder Assoclates

naaossus

-
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AR303546

- 9136773
' TABLE 38
UPTAKE AND TOXICITY FACTORS FOR EVALUATING .
CI-IEMICAL CONSTITUENT INTAKE BY THE MEADOW VOLE -
_— BERKS LANDFILL -
. BERKS C_OUNTY. PENNSYLVANIA
~ Constituent ~ Soil/Plant Toxicuty Factor LDso | Toxicity Factor NOAEL
‘ Uptake Factor (1) | - 7} B (3)
(kg soilkg plant) | i L
. " |Leb Mouse_pr Vole |Lab Mouse or{ Vole
Rat (mo/kg) Rat | (mg/kg)
_ Amglkg) | (mg/kg) L
Inorganics , S ‘ R A
- Jluminum 0.001 260 - 228 ~10 8.8 .
. JAntimony 0.03 7,000 . 13,873 . 085 - 0.84
‘JArsenic 0.006: . 1450 . 128 | ~ 0.095 - 0.08
“|Barium 0.02 ‘ND(4) ~ | NE(S) 0.51 1.0
- [Berytiium - 0.002 3 172 "~ 0.054 | 0.1
Jcadmium 0.2 890 783 0.19 0.17
. [Calcium 0.4 ND ‘NE ND NE
IChromium 0.005 27.5 55 2.4 4.8
,lCObaIt ~ 0.007 €171 12,318 ND - NE
[Copper 0.3 35 3 [ o047 0.15
jiron - - 0.004 30,000 50886 | ND NE
ILead, 0.0 438 874 | = 048 0.42 -
fMagnesium - 1.0 ND NE ND NE
[Manganese . 0.3 8,000 |, 17,866 ND , Ng__ ‘
- Mercury . 0.8 ‘ND- NE ND NE
[ickel ~0.06 ND NE | = 5 . 10
. JPotassium - 1.0, 700 .616 . ND" NE-
Selenium 0.03 6,700 13,376 . 0.057 0.05
ilver 0.4 100 gs 0.04 - 0.08
Sodium 0.08 . 4,000 3,521 ND NE
-~ Venadium 0.006 23 [ 0.85 0.84
Cfgine 15 ND . |  NE 8.7 19 B
~ [organics L N , , . T
JAcenaphthene 0.2 - 600 1,188 . 17.5 154
fAcetone “NE 3.000 2.640 10 20
hracene 01 430 378 | 100 88
Aroclor-1248 0.01 .~ 11,000 . 21,858 0.22 1 0.18
[Benzo(a)Anthracene . 0.02 - 200 399 ND NE
" |Benzo(a)Pyrene 0.01 ' 80 100 1 2
fBenzo(b)Fiucranthene - 0.01 ND - | NE - ND NE
_ Golder Associates ‘Page 1 of



June 1998 l‘ R N . s1zems
TABLE3S o o |
" UPTAKE AND TOXICITY FACTORS FOR EVALUATING . -

. CHEMICAL CONSTITUENT INTAKE BY THE MEADOW VoLE .

BERKS LANDFILL . ' \ ,)
"BERKS COUNTY, PENNSYLVANIA o . ’

Constituent . - Soil/Plant ‘ TOX!CIty Factor LDso | Toxicity Factor NOAEL
. | 'Uptake Factor (1) '(2) R @) .
. | (kg soil/kg plant) C IR
L - |tabMouseor| Vole |LabMoussor| Vols'
~ Rat _(mg/kg) Rat | (mg/kg)

: . - \ (Mmg/kg) . ] (mgikg) :
[Organics, cont'd. : . B A L
[Benzo(g,h,i)Perylens ‘ - 0.01 - ND. . NE ND | " NE

enzo{k)Fluoranthene - .0.01 ND . "NE ND- . | - NE
-Butanone . . - 214 - 4,050 | 3,565 - ND | NE
utylbenzylphthalats ' . 0.07 - F. 4170 .-} 3870 . 2800 | 559
[carbazole . , ‘ - 05 - 5,000 . |'.9981 ND | . NE
[Chiorobenzene ; 09 0 | 2300 2,024 . 80 . .53
{Chloroform - . . 28 ‘ 38 2 .9 1 18
[Chrysens ! 002 . 320 . 282 ND NE
[Di-n-Octyl Phthalate 1 NE . . 8,513 5732 1225 | 11
B pibenz(a,h)Anthracene o .00 ~ ND 1. NE - ND . NE
ibenzofuran - 02 , ND - NE . ND | NE |
1,4-Dichlorobenzene , 0.3 © 2,950 2,598 - “ND . NE v
{Ethylbenzene RN 086 | 3,500 6,987 971 19.4 '

~ [Fluoranthens . ] o008 |- 2000 | 3992 125 1 NS
[Fluorene - . 01 2,000 . 1,760 ND - NE |
findeno(1,2,3-cd)Pyrene 001 'ND . NE " ND NE

_ P-Methyinaphthalena - . " NE . 1,630 3,254 ND. NE .
' [¢-Methyl-2-Pentanons - NE | 2,671 2,351 ' 5 . 10

aphthalene =~ - . .07 1. 833 469 ND NE
{Pentachicrophenol . 0.05 . 117 103 3 8

- [Phenanthrene ~01. 700 . 618 ND NE

‘Phen_ol _ - 56 . 270 238 - 60 | 120 o

yrene _ — . - 008 800 704 75 | 88 | oo
Toluens , 1.0 I B - - 1,270 - | - 223 - 44.5

_ fTotal Xylenes 05 4,300 8,584 250 499

1) Baes et al. (1 984) Travis and Arms {1 988) :
- 2) LDss = median lethal dose. See ERA text (section 12.2. 1 3)
3) NOAEL = No adverse sffects level Seo ERA text (sectnon 12.2.14.3) °
4) ND = Not determined .
5) NE = Not evaluated

DAPROJECTS\913-8T7IBRA-EPATBLISDOC A‘Golde‘rAssoéiates g o S : o " Page2of:

AR303547



~ June 1996 '

POTENTIAL CHEMICAL CONSTITUENT INTAKES FROM SOIL

‘TABLE 39 .

~AND ENVIRONMENTAL HAZARD QUOTIENTS (EHQ), 'FOR THE MEADOW VOLE

9136773

 nR3035u8

BERKS LANDFILL |
BERKS couquY PENNSYLVANIA
— . Constituent RME | COv CDs | CD Total » "EHQ
. N (mgfkg) | (mg/kg) | (mg/kg) | (mg/kg) | LDso NOAEL
[oRsTTE SOIL — : ‘
"¥norganics . R B ; B
| e T34 | o062 | 718 725 03 8
Antmony —232 | <0005 | 001 001 | <005 | <0.05
Arsenic 126 | <0005 | 004 | 0.4 ~<0.05 05
fearim 159 0.08 0.46 0.55 NE 05
. [peryium 14 | <0.005 | <0.005 | <0. 005 | <0.05 <005
|eadmiom 45 0.03 001 | 004 | <006 02 .
feeremm 8773 | 131 2 | 158 |- NE NE
|ehromium 241 | 004 | 069 | 073 | <005 62
=3 224 001 | 006 | 007 | <005 NE
[eerrer 896 | 066 0.20 0& | 03 3
Jror §1421 | 785 | 147 | 185, <0.05 NE
fead 27 | 004 | 007 | 0.10 <005 | 03
/lMagnesium o 16,096 614 46.1: 660 'NE “NE
IManganese 1013 . | 666 280 | .'126 ' <005 .| NE
|ercury 01 <0.005 | <0.005 | <G. oos NE NE
ke 132 030 | 038 068 NE 0.1
Potassium Ti646 | 628 | 471 676 51 | NE
Selenium 40 | <0005 | o001 | 002 <005 | 03
Siver 07 007 | <0.005 001 | <005 | 02
Sodium —3310 | €61 | 661 132 | <005 |  NE
[Venadium 86 | 002 | 025 | 025 | <005 03
Finc 156 €50 |, 045 | 936 | NE |, 0%
Organics . , - -
Aenaphihene 235 | <0005 | <0005 | <0005 | <005 | <0.05
Roetone - 710 NE | <0005 | <0005 | <005 | <005
‘PAnthracene. BEE <0.005 | <0.005 -| -<0.005 <005 | <0.05
Arocior-1248 194 | <0005 | <0005 | <0005 | <0.05 | <005
éenzo(a)Anthracene 330 -} <0.005 | <0.005 |- ..<0.DQS_ <O.95 .NE
‘- o‘:ﬁoas;rs&;n-sﬁ:xﬁép.—emmmmc. : Golder Associates )
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. TABLE 39 R
S POTENT!AL CHEMICAL CONSTlTUENT INTAKES FROM SOIL ST
AND ENVIRONMENTAL HAZARD QUOTIENTS (EHQ) FOR THE MEADOWVOLE ‘ \J )
, .BERKS LANDFILL = _ .
BERKS COUNTY, PENNSYLVANIA '
Constituent RME CDv CDs CD Total ~BHQ
| (mg/kg) | (mgkg) | (mgikg) | (morkg) | LDm | NOAEL |
[Organics, cont'd. A S ' S S ‘
{Benzo(a)Pyrene _ 295 <0.005 [ <0.005 | <0.005 <0.05 <0.05
E lEenzo(b)Fluorantheno 150 ‘<O.‘005  <0.005 { - <0.005 NE NE
‘[Benxo(g.hiPeryiene ~250 <0.005 | <0.005 | <0.005 | NE " NE

enzo(k)Fluoranthene- €8.0° <0.005 <0.005 <0.005 . -NE - NE -

-Butancne 8.0 0.01 <0005 | 0.01 <0.05 . NE '
tiBmylbeniylyhmalate 830 <0.005 | <0.005 | <0.005 <005 | <0.05 ’
 [Carbazole 225 | <0.005 | <0.005 |  0.01 ~ <0.05 “NE

ichiorobenzena 20 <0.005 - | <0.005 . <0.005 . <0.05 - <0.05 , . o
- |Ehtoroform 80 | <0.005 | <0.005 | <0.005 | <005 | <005 | -
, Fhryseno _ 308 <0.005 | <0.005 <0.005 <0.05 NE | o
' pOctyiPhthalate —~ | 540 NE | <0.005 [ <0.005 <0.05 <0.05 - |
' [Pibenz(a,h)Anthracens 220 | <0.005 | <0.005 | <0.005 NE NE - \
[Dibenzofuran 233 |. <0.005 | <0.005 | <0.005 T NE : NE_
- [p.4-Dichlorobenzene 120 <0.005 <0.005 | <0.005- <0.05 NE
[Ethylbenzene 8.7 <0.005 | <0.005 | <0.005 | <0.05 | <005
. §Flucranthene 458 - <0.005 <0.005 <0.005 - | <0.05: <0.05 - '
Fluo:ena — 258 | <0005 | <0.005 | <0.005 | <0.05 NE
findenc(.2,3-cd)Pyrens. T248 | <0005 | <0005 | <0.005 NE NE -
4-Methyl-2-Pentanone. 40 | NE | <0005 | <0.005- - <0.05 NE.
-Methylnaphthalena 120 [ NE [ <0005 | <0005 | .<0.05 | NE
aphthalene 227 0.01 . <0.005 0.01 <0.05. NE
P entachlorophendl 110 . | <0.005 <0.005 | <0.005 | ~ <0.05 <0.05
IPhenanthreno , 398 <0.005 | <0.005 | -<0.005 <0.05 NE
[Phencl 120 003 | <0.005 | 003 | <005 "<0.05
Prene 422 <0.005. | <0.005 | <0.005 <0.05 | <0.05
Toluene 155 <0.005 | <0.005 | <0.005 <0.05 | - <0.05
Total Xylones 725 | <0.005 | <0.008 | <0.005 | <0.05 <0.05~
| f\v/*
Golder Associates Page 20f 3
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N TABLE 39 i
o : o POTENTIAL cHEMlCAL CONSTITUENT INTAKES FROM SOIL
ey } : - AND ENVIRONMENTAL HAZARD QUOTIENTS (EHQ) FOR THE MEADOW VOLE .
A ' | “BERKS LANDFILL ~
BERKS COUNTY. PENNSYLVANIA
. * Constituent - - RME - CDv . C_Ds, ~{ CD Tota! EHQ |
- - N [ (mghkg) | (mgfkg) | (mgfkg) | (mghkg) | LDso NOAEL
ACKGROUND SOILS '» : '
_ . inorganics - T T — -
o : Aluminum 26600 | 066 -| 762 | 768 0.3 8
Arsenic 23- | <0.005 | 0.01 0.01 <0.0§ - 0.1
jBarium 151 0.08 . 0.43 0.52 NE . - 05 .
‘IBeryIIium 1.5 | <0.005 <0.005 - <0.008 <0.05 -. 0.04
.Fa!cium 5740 76.7 - 16.4 831 - | NE NE
~ [Chromium 01.8 0.02 - 0.26 0.28 0.01 . 0.06
ICobaItv_ 34.8 0.01 0.10 0.11° - <0.05 NE
) IOopper 408 389 | 117 8.06 16 34
Iqun 66500 | 101, | 188 189~ <0.05 - NE
JLead 31.2. 0.05 0.08 | 014 <0.05 - :0.3
Magnesium 3550 + 136 10.2° 145" NE NE -
.. [Manganese . 675 -6.44 1.83 - 8.37 -<0.05 NE
R v iekel 373 005 | .011. | - 018 NE 0.02
- U . Potassium. 3130 120 8.96 128 ~0.2 - NE
N "~ v [venadium 152 0.03 0.44 0.47 0.01 06
- -Einc 151 6.65 0.43 8.08 NE 0.5
prganlcs PR ) . . . .
|Butylbenzylphtha!ate , +-44.0 <0.005 | <0.005 | <0.005 <0.05 <0.05
‘IChrysene 47.0 - | <0.005. <0.005 | <0.005 <0.05 NE -
fFluoranthene €6.0 <0.005 |. <0.005 | <0005 |:@ <0.05 | <0.05-
|Pyrene' .41.0 <0.005 | - <0.008 <0.005 <0.05 <0.05
NOTES i o
, RME = " Reasonable Maximum Exposure Concentratuon
COv £ . Chemical dose from vegetation ingestion
COs = Chemical dose from soil ingestion :
ch . = "Chemical dose (CD Total is the sum of CDv and CDs)
t

Page 30f3
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AP TABLEM)
RISK CHARACTERIZATION FOR CHEMICAL CONSTITUENTS FOUND , e
IN STREAM SEDIMENT SAMPLES: RMESs, SEDIMENT CRITERIA, AND 2 SR ~
- 'ENVIRONMENTAL HAZARD QUOTIENTS - SR </
" BERKS LANDFILYL =
BERKS COUNTY, PENNSYLVANIA
. . oo : . : . o
Constituent - . ~' RME (1) -7 NOAA EHQ (3)
- 1 S Sediment Criteria {2)- | - . :
ER-Median | ER-Low. ER-M - ER-L
: IS 8 (ppm) (ppm) - ' i
NSITE SEDIMENT S - : .
norganics Cs . (mglkg) . s e
Aluminum , o) 13,317 " NA(4)  NA - NA NA
enic o o 41 , 85 33. 0.1 0.1
anum - 940 NA NA " NA NA.
Beryllium - N X NA NA NA NA
- [Cadmium - - 4r L 9 5 0.5, 0.8
[calcium - 8,841 | - NA SNA NA NA
Fhmmlum - . 35 - 145 80 0.2 0.4
[Cobalt B 201 T NA NA NA “NA
v Foppef . | 7819 390. - 70 . 02 . 0.8
ron. o Sy 32,377 ' © NA NA NA - NA :
EEad , ) 1 159 10 | 35 0.2 0.5 s
fMagnesium \ ‘ . 5573 - NA NA NA NA . o
{Manganese -1 1,048 NA . NA - NA NA \_)
. [Mercury ‘ _ . 0.1 | 1.3 | 0.5 0.1 0.7
. _'slickel . : < - 208 , 50 -~ 30 0.4 0.7
' lPotassium : . © 922 - NA- - | . NA- NA NA . .
fvanadium - Co 19 - | NA NA NA NA
- {Zine R B — . 8712 270- 120 0.3 . 0.7
_ [Organics . (Tokg). -~ - ' I :
iBenzo(a)Anthracens - 100 - 1600 230 0.1 .04 |
[Benzo(b)Fluoranthene B VY- . NA. NA - NA NA ] .
[chrysens ' 1 89 - 2800 400 00 - 0.2 -
Fluoranthens o . 180 3600 © 600 01 ] 03"
#Fhenanthrens - - 130 . 1380 225 . 0.1 06 .
o IPyreno . 110 - 2200 ©o350 - 01 0.3
. EEHHS) ‘ ) » » v : . _‘ 2 Y

. DPROJECTSS13 STTRBRAZPATELAODOC |, GolderAssoclates - ' Pagetoef2.
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TABLE 40 L
RISK CHARAOTER!ZATION FOR CHEMICAL CONSTITUENTS FOUND
IN STREAM SEDIMENT SAMPLES: RMEs, SEDIMENT CRITERIA, AND
ENVIRONMENTAL HAZARD QUOTIENTS -
- BERKS LANDFILL '
BERKS COUNTY PENNSYLVANIA
Constituent - - RME (1) - NOAA EHQ (3)
L Co - Sediment Criteria (2) ’
ER-Median | ER-Low | - ER-M ER-L
| R, SN ppm) | (ppm) ' -
- PACKGROUND SEDIMENT N ‘ . R
" finorganics -(mg/kg) , R I
Aluminum . 24,000 NA(4) [« NA NA NA
- JArsenic 10.7. 85 | 33 01 | 03
Barium 102 . NA NA NA 'NA
lBeryIlium 1.5 “NA - NA NA NA .
catcum 7,040 . NA NA NA NA
'IChrornlum 23.6 - 145 - + 80 02 . 0.3
fCobatt 21.3 - NA NA NA NA
. fCopper - €8.6 380 70 0.2 1.0
- firon 36,000 NA NA NA NA
Jread 314 110 3’ 0.3 0.2
- [Magnesium 4,250 NA ‘NA NA NA
~ fManganese 1,650 NA . NA NA NA
INickel 17.5 50 - - 30 0.4 06 .
[Potassium 1.430 NA NA CNA NA
Sodium "604 NA NA NA NA
Vanadium 134 NA NA “NA o NA
Rinc -80.5 270 120 . 0.3 - 0.8
fOrganics _(Tg/ka) _ _
[Benzo(a)Anthracene ‘ 170 - 1,600 230 0.1 - 0.7
- {Benzo(a)Pyrene ' 110 2500 | 400 0.0 . 03
[Benzo(b)Flucranthene . 61 NA ] NA NA " NA
[Benzo(k)Flucranthene 79 NA NA “NA NA
Eenrysene 130 2,800 400 0.1 0.3
. [Fluoranthene - 260 - 3,600 600 0.1 0.4
Jindenc(1,2,3-cd)Pyrene - 88 NA NA NA NA
{Phenanthrene . 87 4,380 2250 0.1 0.4
'lerene . 180 2,200 - 350. 0.1 0.5
NTOR ' 2 7
1) RME = Reasonab!e Maxlmum Exposure
. 2)Long and Morgan {1881) -~ . .
3) EHQ = Environmental Hazard Quotlent
- 4)NA = Not Available.
§)EHI = Environmentat Hazard lndex
N
- - Golder Associates Pagezof 2
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| | . . TABLE4t B o
'RISK CHARACTERIZATION FOR CHEMICAL CONSTITUENTS FOUND IN SURFACE WATER SAMPLES
= RMEs, WATER QUALITY CRITERIA, AND ENVIRONMENTAL HAZARD QUOTIENTS

BERKS LANDFILL = L NS
BERKS COUNTY, PENNSYLVANIA . , 0

. Constituent = - RME(1) Chronic Aquatic Life - EHQ(4)
o - (Tgh)- . | Water Quality Criteria - T ,
N ~ | (tederal) (2) | (state) (3) federal . | stats -
_ : C! . . (1gL) (1g1L) HE
[BACKGROUND SURFACE WATER ‘ : - ; :
prorganics - , R o . R ‘.
Barum _ 235 T NA(S) 4,100 “NA <0.05
Calcom 1. 35,020 NA NA NA NA
ICopper A : 4.2 I 16.5 . 18.5 0.3 0.3
fmn [ 481 1,000 T NA 05 NA
PMagnesium ) 12359 . | NA NA NA . NA
Panganese E Sl . 813 . NA NA - NA NA
.Potassium_ : 180 - - | - NA NA . NA NA
[Selenium , : 31 5 - & 08, 06,
[Sodium 3,727 — NA NA NA | NA
N S - ~ 14 0.9
. APNSITE SURFACE WATER . T
" Bnorganics ‘ ' 4 o g
uminum S ' 238 - NA ] NA  NA NA .
- jparum T 354 .. _NA__ | 4,100 NA <0.05 N /o
fcatcium . - 47,090 - - |- NA - NA . NA NA R -
- [yanide o 234 52 5 | 45 . a7
- fron ) — 875 — 1,000 “NA 0.7 NA -
© Magnesium .. 14763 [ NA ] NA NA NA
fManganese B 276 . . NA - NA- - NA NA -
[Potassium , 3,418 NA NA NA NA© ) oo
fSodium. - ’ 10,100 ~ | NA NA NA NA
. {Vanadium ‘ : 43 _ - NA 103 NA 01
_EHI(S) 5 R ' o 5 5
i
DAPROECTSS13-6TTIERA EPATBLA1.00C Golder Assoclates -~~~ - Pagsiof2
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" TABLE 41 -

RISK CHARACTERIZATION FOR CHEMICAL CONSTITUENTS FOUND IN SURFACE WATER SAMPLES:
L . - RMEs, WATER QUALITY CRITERIA, AND ENVIRONMENTAL HAZARD QUOTIENTS -
J S ~ BERKSLANDFILL - -
- ' © . ' BERKS COUNTY, PENNSYLVANIA

7 . L —~

1)RME = Reasonable Maxirnurn Exposure ) '
2) Quality Criteria for Water Update #2 (USEPA, 1957) ' B
3) Pennsylvania Code, Titie 25, Chapter 16, Subchapter A, Append:x A Table 1 Guldelmes for Developrnent of cmena for
-~ Toxic Substances and Water Quality Criteria for Toxic Substances. } A
" 4) EHQ = Environmental Hazard Quotnent o - A . N
§)NA =Not Available . o N ' ' o
6)EHI = Envuronmental Hazard Index L B

Not‘es' o oo

‘ Federat Quality cmena for Water and Pennsylvama Surface Water Criteria for Toxic Substances lnclude hardness-
. dependent standards for protact:on of aquatlc life &s, follows -

cadmlum = ((0.7852‘(ln_(ppm hardness)))-3.490) 4
.chromzum = 11+%((0.819°(in(ppm hardness)))+1.561)
, copper= *((0.8545°(In(ppm hardness)))-1.465) -
 lead= ((1 266*(In(ppm hardness)))-4.661
. nickel = *((0.846°(In(ppm herdness)))_1.1645) . - . - S -
_zmc= (0. 8473‘(In(ppm hardness)))+0. 76140) - '; S T ,; e,

An average value of 148 ppm hardness was used to’ calculate surface water standards for cadmlum chromlum copper
v - lead, nickel, and zinc as shown in thls table. ‘ . ,

' .papao.»ac'rsm's.em\ammrampoc o Golder Assoclates -~ o S . Page2of2
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RISK CHARACTERIZAT!ON FOR CHEM!CAL CONSTITUENTs FOUND IN LEACHATE LAGOON AND

| TABLE a2

LEACHATE SEEP SAMPLES: RMEs, WATER QUALITY CRITERIA, AND
| . ENVIRONMENAL HAZARD QUOTIENTS

. BERKS LANDFILL
~ BERKS COUNTY, PENNSYLVANIA

D:PROJECTSIN3 S773BRA-EPATBLAZ.DOC

Constituent - RME (1)} | Chronic Aquatic Life EHQ (4)
{ (1g/L) | Water Qaulity Criteria- | -~ .
R (federal)(2) { (state) (3) [(federal)] (state) |.
(1g/L) (19h) - - . -
EACHATE lAGOON :
. pnorganics . S
EBanum 623 NA(3) | 4,100 NA 0.2
- [Calcium 173,000 | NA "NA | .NA | NA
[Chromium © 13.8 893 904 | 00 | <0.05
[Cobalt . 118 |. NA 19 | NA | 08
[ron 35,400 1,000 . NA - 35.4 NA
Wagnesium 86,500 NA NA NA | NA
~ [Manganess 5.830° NA - NA NA | NA
; INickel 311 714 . 714 0.0 | <0.05
- JPotassium 38,500 | - NA NA NA. NA
odium 275,000 } NA - NA NA NA
rganics (1g/t)y , S ’ ‘
Acetons 100 - NA 86,000 NA | <0.05
enzene _ 21 NA 128 NA | 02 |
2-Butanons . . 190. NA - | NA - NA NA
- {Chlorabenzena (8} - - 10 50 238 0.2 | <0.05
1,2-Dichiorobenzene - 3 763 164 | 00 |<0.05|
1,4-Dichlorobenzens 75 763 , 148 0.0 0.1,
1,1-Dichloroethane - 4 . - NA NA NA | NA
. J1.1-Dichicroethene 12 "NA 1,492 | NA | <0.05
~ [1.2-Dichiorosthens 75 “NA NA NA | NA
"IDiethyiphthalate (8) 1. 3 800 0.3 | <0.05
.4-Dimethyiphenol 1 NA 132 | NA [<0.05|
thylbenzene 79 NA | 580 NA | 01
@isophorone 1.5 . NA 2080. ] NA [<0051]
4-Methyl-2-Pentanons .28 “NA NA - NA NA -
R-Methylphenol — 2 NA NA NA | NA
3-Methylphenol | 170 NA NA NA NA
aphthalena (8) - 3 "620 43 0.0. | 0.1
_ 'Golder Associates
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o . | TABLE 42 | |
o . RISK CHARACTERIZATION FOR CHEMICAL CONSTITUENTS FOUND IN LEACHATE LAGOON AND
: ) | LEACHATE SEEP SAMPLES: RMEs, WATER QUALITY CRITERIA, AND -
/- ~ ENVIRONMENAL HAZARD QUOTIENTS - L
S A BERKS LANDFILL

.BERKS COUNTY, PENNS}Y_I..VA‘NIA

- Constituent - - | RME (1) | . Chronic Aquatic Life EHQ (4) -
— L (1g/L) | Water Qaulity Criteria .
e & "~ | (federal)(2) | (state) (3) (federal)r (state)
: S ' | (ght) (191L) - 3
.. [Organics, cont'd. _ B R ‘ A
L Phenol (6) N ~ 30 | 2560 |, 20 00 | 1.5
C ‘[Tetrachloroethene (s) : 85 | 840 | 138 00 | 01
I ' Toluene : 370 | NA ~ 330 | NA | 11
Trichloroethene (€)= -16.5 21,900 - 450 0.0 | 004
Vinyl Chicride R " - NA | NA | NA | NA
yienes, total -} 240 NA 211 - NA 11
.. |['EACHATE SEEPS IR B
|inorganics T o -
Ruminem . 4,040 NA NA NA | NA
Arsenic ) . £8.3 A8 160 - 0.2 | <0.05
. IBarium . o 453 NA 4,100 NA 0.1
. [Cedmium” IS 17 4.6 46 | 04 | 04 ‘
g o [Celcium A 121,000| .NA .| NA NA | NA
‘\/ , .- [Chromium 125 | 863 | e04 0.0 | <0.05
: : Cobalt 1 313 NA | 18 | NA | 17
- [Copper ~ ] 202 - 54.4 §4.4 04 | 04
llron o - ' 24,700 1 1,000 |} NA - 28T | NA -
ILead_ T o . 17.4 31 -4 308 0€ 0.6 ;
© [Magnesium. 153,000 | - NA © NA NA-| NA
, [Manganese .. . | 2280 | NA . NA NA | NA
- [Niekel | 987 | 714 714 | 01 | 04
IPotassium : o . 1 3450001 .0 NA NA NA . NA
[Sodium . 954,000 | NA - NA NA | NA |,
Vanadium™ ] 203 . NA 103 | NA 0.2
‘Rinc : ' 213 | 481 | 481 .04 { 04
DAPROECTSW136TI3BRAEPATELZDOC - - Golder Associates o : BRI Page20f3
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TABLE42 BRI R
RlSK CHARACTERIZATION FOR CHEMICAL CONSTITUENTS FOUND IN LEACHATE LAGOON AND o
: LEACHATE SEEP SAMPLES: RMEs, WATER QUALITY CRITERIA, AND T
: ENVIRONMENAL HAZARD QUOTIENTS . - . ’ \ /
- BERKS LANDFILL : o T .
BERKS COUNTY. PENNSYLVANIA
Constituent | RME (1) | Chronic Aquatic Life EHQ (4)
o - (1g) | Water Qaulity Criteria S ‘
(federal)(2) | (state) (3) |(federal)] (stats)
_ o st | (o) |
EACHATE SEEPS, CONTD.
rganics o : R -
etone i . 18 -NA . 86,000 NA | <0.05
enzene 727 NA | 128 | NAJOT]
is{2-Ethylhexyl)Phthalata (8) R ‘3 909 03 | <0057
hloro-3-Methylphencl! 2 O NAL- NA -] NA NA
hlorcbenzens (8) . : 9 .50 | 238 0.2 | <0.05
iChloroethane .- ' 1.2 NA | NA - NA NA ‘
1,4-Dichlorobenzene ' - 85 763 - 148 - 0.0 0.1
thylbenzene . 1 87 NA .| 580 NA 0.2
2-Methyinaphthalsne . 2 -NA NA NA NA
Methylphenol AR 1 oNAL 1 NA NA NA .
aphthalens (8} - - . 1. 13 620 .| 43 00| o3 ,
Toluens . 5 NA 330 NA [<005) . .
ylenes, total - 150. | NA 21 | NAJ 07 | . ' \/ B
| 1)} RME:Reasonablo Maximum Exposuro .
2) Quality Criteria for Water Update #2 (USEPA, 1987) ‘
3) Pennsylvania Code, Titls 25, Chapter 18, Subchapter A, AppendxxATablM Guidelines for
Development of Criteria for Toxic Substances and Water Qualrty Crlteria for-Toxic Substances.
. 4) EHQ = Environmental Hazard Quotrent ,
5) NA = Not Available -~ - '
8) Insufficient data are available to develop criteria for federal standards; therefore. Lowest - .
Observed Effect Levels (LOEL) are presented accordmg to Quahty Crlterla for Water Updata #2
(USEPA, 1987) ~ ) ‘ .
Notes: Federal Qualrty Criteria 1or Water and Permsylvama Surfacé Water Criteria for Toxic Substances o
B ‘Include hardness-dependant standards for protection of aquatic life as follows: ] '
" cadmium = *((0.7852%(In(ppm hardness)))-3.490)
. chromium = 11+°((0.81 9*(In(ppm hardness)))+1.581)
.. copper 3 °((0.8545*(In(ppm hardness)))-1.485)
lead = *({1.266*(In(ppm hardness)))-4.681
nickel = *%({0.848*(In(ppm hardness)))_1.1845)
, - Zine = %((0. 8473'(|n(ppm hardness)))+0. 76140)
. Avalue of 598 ppm hardness. obtained from the leachate sample L1 N1A. was used to calculate
surface ‘water standards for cadmium chromrurn, copper lead, nickel, and zine as shown in this table.

| DYPROIECTSGISETISERAEPATELZDOG Golder Associates o o - Pageaora
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* Mt Lourel, NJ USA 08054
Tol: (609) 273-4410

. GolderAssociateslne. - %
305 Fellowship Road, Sulte 200 R ' GOlder

Fox (609)2730778

January20,1994 . ijectNo.‘ 9136773

o "USEPARe'gionIIIC "
841 Chestnut Street . -

Mailcode: SHW22

Philadelphia, PA 19107 .
| At Mr. Anthony Koller

RE: * BASELINE RISK ASSESSMENT,
. BERKS LANDFILL STIE

. ‘Dear Mr. Koller'

. Tl'us letter surmnanzes our conference call on Janua 14, 1994. Also parﬁcxpahng in our - .
~ call were Ms. Nancy Rios (toxicologist, USEPA) and Mr. Femi Adeshina (toxicologist, .

Golder). Topics discussed and decisions agreed to regarcllng the baseline risk assessment

(BRA) are as. follows ‘

N i .

- With respect to Imes of communlcatlon, Mr ‘Adeshina wi]] contact Ms. Rios '

directly thh technical questions concernmg the risk assessment. |

| As per the US'EPA approved Wotk Plan, Golder will use EPA Regxon il

guidance entitled "Selecting Exposure Routes and Contaminants of

Concern by  Risk-Based Screening® (EPA/SOIR- 93’001) for selecﬁng,_ ‘

conshtuents of potenhal concern (COPC) at the Sxte

| COPC for groundwater, soil. and. air will be based on the tabulated ‘7

screening values presented in the ]EPA Region m gmdance. o

Because the majonty of the Sxte, mcluding the landfill areas, is currently e
. designated industrial use (Berks County Planning Commission, December

1991), and because all on-site soil samples are from the landfill areas, the

~ commercialindustrial screening values in the EPA Reg:on m guidancc wxll
_‘be used for selecﬁng COPC in soil. =

~ Thescreening values to be used for selecting COPC in sediment will be the
: ,sameasthoseusedforsoﬂ. . BRI v

o v'l'he EPA Region Il guidance does not provlde COPC screening values for. -
surface water, leachate seepage, and lagoon water. Goldes will develop -
values' for these media based on the approad\ presented in the EPA
Region I guidance for establishing screenmg values in the otheér media.

The exposure to be considered when assessing the COPC screening values
for surface water, leachate seepage, and lagoon water is dermal contact
during potential wading and/or trespassing activities. Human ingestion -

- of ﬁsh and incidental mgesﬁon are not considered appropnate because the

Associates
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. USEPARegionH ~ ol Januaryzo 1994 ,
. Mr. Anthony Koller N I _2.. S Ferdia

; small creek and dramageways in queshon do not support a sport ﬁshery
* nor are they deep enough for swimming or bath.ing _

«" ' Federal ambient water quahty criteria “‘will: be ‘used to assess potenhal o
' impacts to aquatxc life during the ermronmental risk assessment. ‘

In addmon to the nsk assessment topics, other issues regardmg the project were
'dxscussed and agreed to dunng this and a subsequent telephone call, as presented below.

e - _' The parameters of analyses for the next round (third’ quarter, Phase 1B) of

‘residential well sampling (scheduled for the week of January 24, 1934) will =

. be vplatile organic compounds (VOCs) for all wells. Samples for semi«
volahle organic compounds and metals will not be collected. :

- e - Because the Nein resxdence had bumed down and the well is presently
. not operahoaal, this well wm not be sampled. ,

e Trenching operations’ durmg the investxgahon of drums ‘northwest of the
western landfill will be conducted using Level B personnel protection. -
 Based on air monitoring results using photoionization detector (PID)
- instruments, downgrades of the level of protection will be made fornon-. .
.. trenching activities such as removal of surface debris and contamers and -
_ inspechons and backfilling of the trench. : . ;

e - Ambient air monitormg durmg trer\chin - activities will be made using
~portable PID instruments. Should VOCsbedetected during trenching, the -
-, .. downwind extent of the VOCs will be assessed. Other ambzent air
FOR penmeter monitormg will not be performecl '

We appreuate the opportumty to dxscuss md resolve these matters th'n USEPA. Please
do not hesitate to call if you have questions. . v

Very truly yours, - \
. cowsussomms mc ]4

— ’ @J 7(4/:1:_

“ Fewi Adeshina, PhD. - . RandolphSWhitePF..
- SeniorTo:acologlst L ' o Assoaate
';'T.AFA/RSW.lrl | o |
e Nancy Rios, USEPA B
- " M.Rosenberg, PADER |
R Kinkowsk, PADER .
. R.Bishop, PADER =~~~
. Berks Landfill Respondents =~

65:45?5‘.‘“"."“ | AR30356\ |
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- April 11, 1994

" Senior Project Hanager
Golder Associates Inc.
305 Fellowship Road, Suite 200
Mt. Laurel, New, Jersey 08054 :

- Re: Berks Landfill - Interim Deliverables No. 1 and 2
c Baseline Risk Assessment

_Dear Mr. White._ : 'Ail ;"f ,‘ a V‘llf
© I am enclosing the comments trom EPA’s. toxicologist, Nancy :

ERios, ‘on the following interim. deliverables for the baseline risk -
assessment' - _ S ‘ L

1. Interim Deliverable No. 1 - Selection of Contaminants of
Potential cOncern, R L

e 2. Interim Deliverable No. 2 - Exposure Pathways and B \\/) '
v Receptors ‘ ' ‘ . A | L L

An- additional comment received from the Pennsylvania
* Department of. EnvironmentalxResources, questioned Table 4 in
- Interim Deliverable No. 2. - In the equation, the chemical
concentration used is that of water. Should not the chemical
concentration in air be used instead?

- If you have any questions, or should request a conterence o
.Acall with to discuss these comments, please call me at (215) 597-.
3923. . .

o o o S = yerelw/ - ’

Ant ony F. Koller, P.E. ,
Remedial Project Manager .

ce: Nancy Rios, EPA
.Ron Klininowski, PADER
- Ruth Bishop,.PADER . :
Murray Rosenberg, CH2M HILL.

ni AR303562;
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SUBJEGT BerksLandﬁIl ; ' RN - DATE: 4.7-94
o o IntcanchvcrablcNo 1i- o R e DR
- Selection of COPC
- Interim Deliverable No. 2-

" Exposure Pathways and Receptg: "
. FROM: 'NancyRios,Toﬁeologlstw/ |

" - Technical Support Section (3 )

' 70 TonyKoller, RPM

- SEPARemedil Section (3HW21)

I have rmcwed the sub;cct documents and have the followmg
comments: . : : :

L Ioterim Deliverable No. 1 sexecﬁoﬁcfcmmnﬁmaqstrmﬁal

Yeve ent ata ma Sta sncs

e Data qualified A, KorL shou]d not be included in the assessment of
. contaminants of potcnt:al concern (COPCs) Only J quahﬁed data
are nscd ;

o One half of the reportcd value for' B (blank) quahﬁed data should
- hot be used in the calculation of summary statistics when the . :

~ contaminant has been vcnﬁed present in the submedia by anothcr B
_-sample tesuh. ; '

LI ‘-.Samples where SQLs or CRDLs exceeded twice the maximum

‘detectéd concentrations in that media should not be excludcd from |
the ealc\ﬂanon of the mean concentration.

M_GM.

. The ineorrcct gmdance was used for scrccnmg of COPCs. The R
. correct guidance is "Selecting Exposure Routes énd Contammams of -
Conccrn by Risk-based Scrccmng (sce attachment) . o

AR303563



'_ Please rescreen the COPCs using the attached guidance Note that o
- the risk-based concentration for arsenic (carcmogen) should be used, N
. not the non-carcmogenic nsk-based concentrahon. R o S

o Qetermmanon of Screenmg Concentratxog_; |
' The target hamrd quotxent used for screemng 13 0. 1 not 1

The exposure txme of 20 mins (or 03 hrlday) should be changed to |
2.4 hours/day to be consistent with Regional pohcy regardless of -~
whether slgmﬁcant wadmg actmues occur.

“The exposure frequency of 18 days/year canbe changed to 7
days/year (instead of 18 days/year) as recommended in the Rxsk
’Assessment Guidance for Superﬁmd (RAGS) o

PCs fi Gftdeate

Chemical consntuents wnh ess than 5% detecuon frequency can only
" be climinated if the database is large. What constitutes a large
_database is determined statxsocany Otherwzse, all organic

~ contaminants (especlany in ground water) are carned through the -
assessment, . _

\v.

" COPCsforSurfaceS echmen - _ \J ,.

' The issue regardmg ‘hazardous levele of berylhum in both the onosne
‘surface soil (or sednnent) samples and background samplesis -

~ understood. However, please be aware that if beryllium is a site-
_related contaminant, it must still be carried through the risk -

- assessment; although, cleanup levels later may be set at the .

background level if there appears to be no significant difference

between the background and the on-site levels. Note thatif

~ beryllium is a site-related contaminant, cleanup to the risk-based -
_concentration for beryllium may still be necessary 'l'his then

L ‘becomes a risk-management decision.

assumed.

IntermDehverableNo.Z: Fxpoeurel’athwaylandReoepm

. Mﬁp@é&ﬂ

The reg:on typically deﬁnes a trespasser on suxface soil as bemg an

. adolescent which weighs 55 kg and ingests 100 mg/dayofthe . -
contaminated medm 50 days/year for a period of 6 years. In the case .
of surface water, an exposure period of 7 days/year, 24 hourslday s

© AR30356M



- .Qn:ins_“_fork_m .
| Please provrde data jusnfymg the assumptton that workers on-site- will
. nOt work more than 24 days/year
Gro ter Exposure Factors j' |
yweri fth d Water

' ‘,'The dermal exposure patbway is assumed for a child during bathmg' o
only, not during showering. It is assumed that the child will bathe 6

o years and the adult wiIl shower for 24 years

alau of Va Showerm

. Please use the Foster and Chrostowski Shower Model (1987) to
‘calculate the concentrauon term. (see attachment) '

| oil and edxment sure ctors ,

Plcase use exposure parameters for an adolescent trespasser as
deﬁned above for soil. , :

o ermal Contact With Soi! and Sed:men

Please use exposm'e parameters for an adolescent trespasser as

defined above for soil. Note that the soil to skin adherence factor

specified in the Dermal Guidance is 1.00 mg/cm? not 1.45 mg/cm®.

Region IT does not recommend usmg the default dermal absorption

. factors noted in the Report at this time. . Please use only the

. available dermal absorption factors for cadmium, dioxins and PCBs _
.‘intheDermalGuidance ST R

- mmglgntect_“ﬁmﬁmmt_allﬂ_m .
Please use exposure parameters for an adolescent trespasser as

defined above for surface water. Note that sm'face area for each
body part will need to be mochﬁed accordmgly

‘ sure actors or I alatron of me Che icals

- The exposure times for the off-srte resrdent and trespasser need to
. be redeﬁned based on the type of outdoor activity expected. A

5\AR303565_.]V
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. default exposure time of 2-3 hours/day for the off-site resldent and SR
- 24 hours/day for the trespasser is acceptable. S » RPN

Please attached the raw data and sample calculations of the mean - |
: concentranon m an Appenchx to the Report. B

" 1 have no further comments at thn time. Please let me lmow 1f you -
need further assistance. T I o

Attachments :

ce: E. Johnson (3HW13) w/o attachments .
. B. Rundell (3GHW13) w/o attachments N

 AR303566



el (609)273-4410

- Golder Associates Iné.

305FellowshipRoad. Sute200 ., -
Mi. lourel, NJUSACB0S4 ~

| Fox(609)2730776

May23,1994 . . Project No: 9136773

USEPA Region I

. 841 Chestnut Street
Mailcode: 3HW22 = -

,Philadelphia, PA 19107

Attn Mr. Anthony Koiler

RE BASELINE RISK ASSBSSMENT
" BERKS LANDFILLSITE o

T Dear Mr Koller

~This letter summarizes our telephone conference call on May 3, 1994 to discuss the
" USEPA review comments on the Baseline Risk Assessment (BRA) Interim )
Deliverable Nos. 1 and 2 reports. Also participating in the discussions were Ms. ~ -
". Nancy Rios (toxicologist, USEPA) and Dr. Femi-Adeshina (toxicologist, Golder).
Our understanding of USEPA directives for performing the BRA are outlined

« Data qualiﬁed B,Korl (as defined by USEPA Region m guidance B
" for data- validation) should not be included in the selection of
chemicals of potential concem (COPCs). ‘Only -the maximum
~ detected values of A (acceptable) and ] quahﬁed data should be
used :

e Data qualiﬁed B should not be used in the performance of the BRA.

e Data quahﬁed U, UI, UL, KorL should be used in the BRA at the
o one-half SQL or CRDL value

.« 'Samples mth unusually high SQLs or CRDLs should not be- "
ﬁ _,,eluninated from the BRA ,

e The exposure time of 2.4 hours/da should be used in the BRA for X
potentzal trespassers at the Site ln accordance with USEPA Region m

. ,POhCY

AEEIRES IN ATICTDAIIA FANANA REDMANY HIINGADY TAIY SWENEN 1 wm:n‘mnr:rush gﬂﬁrg‘rg:s 7 '
. N " N 4 - - ) P . . !



'USEPARegionIlI c . MayZ! 1994

Mr Anthonzl(oller 2 - 91_.25"

. .

ln a follow—up telephone discussion between Ms. Nancy Rios (USEPA 'l'oxicologist) o
. and Dr. Femi Adeshina (Golder Toxicologist) on May 12, 1994, the USEPA has

o '. further directed the following: - | |
Analytical data qualified as K or L should be l.ncluded in’ the‘ '"

In accordance with USEPA Reglon m policy, chemlcal constituents ‘
" in groundwater media with less than 5% detection frequency should

not be ellmlnated from the BRA

In the case of beryllium, risk estlmates should be' determined N
separately for background and Site-related concentradons in surface -

soil and sediment.

: lnformation to justify that future maintenance workers at the Site R
will not work for more than 24 days/year may be provided. by using .
- USEPA-approved landﬁll operaﬁon and maintenance plans e

- The exposure time of 0.44 hr/day may be used in the BRA for off-site, |
" residents during outdoor ‘activitles (such as home maintenance,
-gardening, etc.) as recommended in t.he 'USEPA "Exposure Factors Co

Handbook." ’

\'I'here would be no addmonal USEPA direcﬁves, comments, of
guidance on Golder Associates' approach for conducting the BRA, -
especially in regard to the use of qualiﬁed data and calculations of .

summary statlsﬁcs

- It will not be necessary to submlt revxslons to Interim Deliverable o
Nos. 1 and 2 to the USEPA for review. Rather, the BRA report will .
' be submltted to the Agency for review when completed o

determination of frequency of detecﬁon count.

For reanalyzed samples, the hjgher of reported values should bes

used in the BRA

'For duplicated samples, the average (arithmetic mean) of reported ‘, .
vvalues should be used. , | N

aasss

Golder Associates

'The USEPA would provlde Golder Associates with a copy of Reglon | f. . -
- m guldance manual on: SQLs and CRDLs : B '



™

USEPARegionII =~ . . " May23, 199"
&_A_thonvj(oller - ';3- = R 913-6773
e Risk estunates should be determined separately for background and

~ Site-related concentrations of detected inorganic chemicals (metals)
- In groundwater : o

Golder further understands that USEPA concurs with the idenuﬁed exposure
pathways and exposure factors presented in BRA Interim Deliverable No. 2, with

- the exception of those discussed and agreed o in this letter. In view of the extent
- of USEPA directives, and the required use of the latest Region Il guidance manual -
. (for_selecting COPCs dated March'18, 1994) in performing the BRA, Golder = .
_proposes to complete the risk assessment and submit a draft report for Agency .
_ review on or before August 15, 1994 ' _ :

Golder is prepared to proceed with the Feasibility Study (FS) for the Berks Site '»

* . based on the proposed BRA schedule. Accordingly, we will need to revise the FS . -~
* schedule by two months (i.e., submit draft report to USEPA on November 31, .

1994). However, it should be emphasized that if significant USEPA comments on

s the BRA are recerved the submittal of the FS réport may be delayed

We appreciate the opportunity to discuss and fesolve these issues with the USBPA
'Please do not hesitate to contact us if you have any questlons

Very iruly yours, |
' GOLDER ASSOCIATES INC.
- N °.
— Femi .Adeshina, PhD. - ,
‘ Senior Toxicolog:st L A

,&hk/.z:

~ Randolph S. White, PE.

Assoclatew‘ R R

o FA/RSW.lrl |
- cc Nancy Rios, USEPA

R Klintkowsk, PADER
'R. Bishop, PADER : -
Berks Landfill Respondents~ |

Aﬁsosssgd

Golder Assoolote
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. APPENDIXB ‘
CALCULATION OF RISK’BASED SCREENING CONCENTRATIONS .

Exposure Assumptxohs Calculat:on of Rxsk-Based Screemng Concentratxons
Exposed Skm Surface Area |

" Dermaleontactmththesuxﬁcewater lwchatewater andlmdmeseepwarzreaﬂdoocunfa
" child trespasser uses the water bodies for wading activities. - Itlsasumedﬂxatthehandsand _

‘ legsoo:ﬂdbeexposcddunngwadmacnvmasatme&te

Exposure Time

'Asdu'ectedbyUSEPARegxonm,anexposuretxmont%hours!daynsusedforapotentxal
trespasser at the Site for wading activities. It should, however, be particularly noted that the
' mrfacewaterbodmatﬂw&wmmlanwlysmaﬂmdomyoonmmwatermenmmﬂy Thus, :
they are considered unsuitable for either swimming or significant wading activities. Therefore, © .
'theuseoftlusexposurenme(le 24hrs/day)mﬂ1cBRAlsassunwdtobeveryeonservauve .

Age-adjusted ﬁa.ctor for dennal contact (DCFadJ ) is=

’ "Rxsk-based eoncentratlon (rng/L)=

. where:

BWe  BWa

1. Carcmogens Calculatxonsarebasedonoombmedchﬂdlwodandadultexpomre

TR*ATe . -~
EFr* Mﬂd_u_'CSFo-

2. Non-mrcmogens Calculat:ons are based on dnldhood exposure only. -

B z mQtBQQtBWEt ATn ’
Rlsk-basedeonccntmtlon = L .
(me/L): o EFr+Epo+ ELZPCSAc
o E do0em
TR = Targe:mmsk(xe-os)

BWa;BWc¢ =  Body weight (70 kg and lSkg,mpechvely, foradultandchlld)

VolchconVemonfactorforwatens 1000 em™1 liter L

SA,;SA, = Skin.area (8,620 cm’ and3910un mpecnvely foradultandchﬂd A
‘ ‘ hands and legs) (USEPA, 19892). S

EFr . = Exposurefrequency (7 daysiy atthe Sitc

‘ Golder Associates

‘AR303571
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oB2 T e

ATn

RN EN RN

30ywsform1dmttalexposuresomano T |
Exposuredurat:on,agelto6(yr) ’ S \./ '

.Averaging time carcinogens (25,550 days)
. Averaging time noncarcinogens (EDc * 365 days) -

Chemical-specific dermal permeability constant (a'n/hr) (USEPA, 19923)

j Exposure time (2.4 hr/day).. :
. Oral carcinogenic slope factor (mg/kg-day)-l

Target hazard quotient (0.1)

_. - Oral reference dose (mg/kgfday)

ma!uﬂawdnskmmmgwnmmomforsur&wwaﬂandlmmmmpmmwdm
Tables 15 and 17, mpectzvely SRR

. GoldetAssociat_es

© AR303572
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APPENDIX C.

| _ SHOWER INHALATION MODEL

Inﬂxemodeldevelopedbyl-'ostzrandChrostowsh (1986) mhalatlonexposumtovolauleorgamc

: chammls(VOCs)whﬂeshowcnnga:emodcledbysnmanngﬂxemeofchumcalrclmsamtoﬁwmr

| , _(gmeraacnxate),tlwbmldupofVOCsmdwshowerroomaxrwhdcthcshowcnson,ﬂwdmyof :

_VOCsmtheshowerroomaxraﬁe(ﬂaeshowensmmedoﬁ‘,andﬂxequantxwofanrbomeVOCsmhaled
whilcthes}mensbothonandoﬂ' ' ' '

T

‘EsnmanonofthemteofVOCrelmsemtotheauxsbaseduponLnssandSlater’s(lW4)adaptauonof.

 the nm-ﬁlm gas~hqmd mass transfer theory. The two-film boundary theory provides the ‘basis for
'smmnngﬂleovcrallmassmferooeﬁcxmt(&)for&chVOCofmtcxmt,acoordmgtoﬂwfollowmg

| Ke=Qk+RTH'
| . ~ . v. | N ) -‘
K = | overallmassmfer coeﬁc:ent (cmumeterpcrbour[cm/hr]), _
H = Henry's law constant (atm-m"/mol-K); - - R
RT = 2.4 x 10* atm-m”mole (gas constant of 82 X 10" "/mo!e-K times
T absolute temperature of 293 K); ’ . -
k. = ‘gas-film mass transfer coefficient (cmvhr); and,
K o=

- liguidfﬁlm mass transfer ooeﬁci’ent (cm/hr),

Equat:onldscnbcsﬂxemassuansfermeofampoundatanaxr-watcrmterfacewhercdlﬂ'monmay B

' behmxtedbybothhqmd—andgas-phasemnstances

| Typmlvaluuoflq(20cm/hr)andk,(3000cm/lu),whlchhavebeeummredforCOzandeO,: :
' ely maybeusedtosnnnteVOC-specxﬁcvaluesfortlmeparameters(L:ssandSlatm- 1974) .

- k(VOO) '==, | k,mzo(lswm)“ - RS @ ‘
k(voQ) - = - k.(COz(44/MW )°’ e
Golder Associates
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MW = i'nj»:‘)‘lecularweight’ég/t'nol). g

' "lhcmassn'ansfercoeﬁcmt,l(;,,lsadjustedtoﬂ)eshowerwa.tertanpcramre,Ts,aooordmgtoaserm ’
cmpmm.lequabondevelopedmsnmwﬂ)eeﬁ‘eaoftanpemmmmoxygmnmsmferme |
wammmmmem |

Kch,I{’L(TITsf‘rsTl)u:_ - » - @)

Kae = adjusted overall mass transfer cocmcnmt (cm/hr)
. = calibration water temperature of Ko (K)
- Ts = '_showerwatertanperamreﬂ()
T = water viscosity at T, (cp); and,
Ty = , watervisoosityat’l‘s_(cp). '

: Theeonwnn'anonl&wngﬂwshowerdmplet,cw lsobtamedfromanmtegmedrateequanonbasedon '
annss-balanceapproach : :
cdwmxumm):j e
- where: ‘ i |
~ concentration leavmg shower dropletaﬁernmets(ug/l),
.- shower water concentration (ug/); - ‘

- - shower droplet diameter (mm); and,
.sbowe.r droplct drop time (s:'c).

”f??,@‘

80N .

' "vThcmed/anbmboﬁxﬂwmtemferandﬂmeavmlablemwfacmamlacrosswhxch

wlanhmt:on can occur. Thc value l/60d equals the specific mterfac:al area, 6/d, for a special shower
_ d.roplet of d:ametcr d" multhhed by conversxon factors (hr/3 600 sec and 10 mm/cm)

lhwmgw@mﬁh@@WMWMﬁ@hﬂm%@ﬁ@%qmm:"‘

CsecdEsV. @

Golder Assoclates

‘A3303575i
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where:

mdoor VOC gmerauan rate (ug/m ~mm)
shower water flaw rate (hter/mm), and,
shower room air volume (m’)

FR.
sV

"Asimplednc-boxindborairpoﬂhﬁoﬁ'moddwaSusedtoesﬁniateVOCairéoncm&aﬁohsintheshower‘ o
room. Thxsmodelmbemcpmssedasadxﬁ'emnalequauondmnbmgmerateofchangeoftbemdoor
pollutantoonmu'anonthhnme

| ] dCJdt#RC.fS - Lo ‘ S o N .
.Wherg: ' ' ' ‘ k

C. L= indoot VOC air concentrations (ug/m’) and,

"R = ‘axrexchangerate(mm)
.thEquaﬁoh7iSinRgﬁﬁﬂ1eﬁmedepmdmt indoor oonoenuaﬁonéanbesﬁmateﬂaﬂs;follml

”»C.(t) = (SIR)(I exp[-Rt]) fort£Ds | . |
.-c.(t)=(smxmnnsl-1)(exp[-m1)fortms R AN

and

- Whém:'l

" C = indoorairVOC coneenﬁ‘anonattxmet(ug/m )
Ds = showerduranon (mm) and, c
t. = nme(mm) '

Theuﬂmlanmacposumpersmwermdmbewlculatedacwrdmgwmeequanom -'

B = th/(waw"nb cg)dz

Ew = _'mhalat:onexposurepcrshawef(mg/kglm)» . \
VR =" -ventilation rate (liter/min); :
" BW = body weight (kg); and,”
‘ Dy = , totaldmﬂonmsbmverroom(nun)
'Ihxsequanoncanbesolvedas , o ,
" Ea- (vnxsy[(awxmuo"mms lmmp(knsm N
' GoldefAssodates , - IR
- AR303576
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' ..formeduraﬁonofﬂmhmr,andés

. Ba = (VRASYIBWIRXI0Y] x (D,+____PERDY  foalR@.-DI

for both t‘he.durat_i'on ofthe shovier and the dratoninthe mﬁ aﬁe("ﬂ)efsliower is turned off..

Assunungthatanmdmdual showersdaxly,E.,,,lsﬂ:cnequwalmttoﬁ)cchmcdaﬂymtakcfor
_' _chermczlsofmtcrst

The input p'mme:eés for the shower mods] are listed in Table B-1.

»,

“Golder Asépciates . .

'AR303577
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8 Goidef Associateﬁ
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| o ' TABLECA .-
. PARAMETERS USED IN THE CALCULATION OF INTAKES
1 - ' FROM VOLATILIZATION WHILE SHOWERING
’ ' )
PARAMETER CouNT CVALUE
| Calibration water temperature, Ty K "203
Showervfater'temperature.‘T§'>‘ o K 318
| Water viscosity at T, G, N .-'Centipoise'.‘_: a '1.002
: watel;,visoo5ity at Ts. us | . ‘Centipt‘:ise . - 0.59%6 |
Shower water droptet diameter;d, | mm .10 ’
_ S‘rgtbwerdroﬁleftdrbpf'irhe.ts'"'  . sec 2
| showerwater flow rate, FR "  liter/min 0
R ‘Shower stall air volume, SV m’ 'z.“e'aoo
L ‘ - Air exchange rate, R - min! 0.0167 -
I Showerduratibn,‘b’sj " , min 12
: \_/ ‘ fotél d'uratl'qn in'shpwéf room, Oy ~ min ‘ | .15
e Ventilation rate, VR (adul) ' l‘ité_li'lmih‘ 10 .
Body weight, BW (adul) kg . 70

" Pagetof1

",:g; aAR303579iA
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 APPENDIXD.

| ATMOSPHERIC TRANSPORT MODELS
'DETERMINATION OF CHEMICAL EMISSION RATES R
_AND MODELED CONCENTRATIONSFOR -~ -

. " ON-SITE WORKERS, ON-SITE TRESPASSERS
. AND OFF-SITE RBSIDENTS

ESTIMATING VOLATILIZATION OF CHEMICALS N LANDFILL
. (USEPA, 1988)

Equation - B=CAVEA o ‘(1): »

~+ Where: .
E =  emission rate (mg/sec-) ‘
G =" calculated RME from passive landfill vent gasses (mg/m )
V, " = gasvelocity of 1.63E-056 m/sec.. - - R ‘
A = areaof both east and west landfills of 2. 67-64E+056 m (Goldcr 1994)

‘ _ The estlmated emission rates, based on RME concentxauons for the chermcals of i mter&st are llsted o
“in Table D-l .

AES'I'IMATING ON-SITE AIR CONCENTRATIONS USING THE BOX MODEL

(USEPA, 1988)
Equation C=@IGretl) @
E , -Where: ‘ | ‘ ' J
C = chetmml concentratlon in air (mg/m® ) :

v E; =  emission rate (mg/sec.); calculated in Equatnon (l) abovc

. r. =  atmospheric mixing height of 3.00E+02 m (USEPA,- 1972)

, u - = | average wind speed of 2.2 m/sec.; mwd from Harrisburg Axrport wind

. rose data (NOAA 1944)

= length of soil area of 617 m; mted ﬁ'om anure 3-2 (Goldcr 1994)

e
L]

The output of the box model for + each chemical of interest i tisted in frablg DAL -
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E ESTIMATING AIR CONCENTRATIONS USING GAUSSIAN DISPERSION MODEL A=~

(USEPA, 1988)

Equaion _-f-.c_(i)=Q/(j:'i,*,i,;Y*,;;m_Z*.u)_ (3)
- Where: | | | |

o C(x)‘ .= chemical concentratlon (mglm ), This reprcscnts the esuma.ed dlstance of '
. 0.33 Xm from center of Site to castern fenceline based on Class €D -
stability in nomographs. .
flux at the source (mg/m ), calculated in Equatxon
- 3.141593
dispersion coefficient in rhe lateral (crosswmd) dxrectxon (24 m)
-, dispersion coefficient in the vertical direction (13 m) o
mean wind speed (of 22 m/sec ); estimated from Hamsburg Axrport wmd
rose data .

F'.QerE.
Pt
sing y

sigmeZ

~ The output of the air d'i_speréfioxrx model for each chemical of interest is pre_senfed in Table D-1. -

.
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RN 'NO AA, 1994, Local Chmamlogcal Data for Hamsburg, PA, US.. Dept of Commerce
- Environmental Data Scmcc '

LIRS EPA, 1972, Mxxmg Hexghts and Wind Speeds and Potentxal for Urban Air Pollutxon )
- Throughout the Contiguous U.S.," Office of A.lr Progra.ms Dmsnon of Mcteoro!ogy, Reswch ‘
" Triangle Park, NC PB-207103. = - -~ _

-

- U.S.EPA, 1988 Superﬁmd Exposure Ass&ssment Manual Oﬁoc of Remcdxal Responsc, N
Washmgton, D.C, EPA/540/1-88/001 Apnl 1988.
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June 1996

- - Dispersion Model
' On-Site Workers for Off-Site and |
and Trespassers €n-Site Residents
S ) Concentration | Emission Rate | VOC Concentration VOC Concentration
Chemicals of Concern {mg/m?) {mg/sec) {mg/m?) ‘ {mg/m*)
Benzsne |- - o092 " 4.00E +00 9.833E-08 - 1.86E-03
Chlorobenzene ' 1.2 | '5.228400 1.28605 2,42E-03
Chlorosthane » 1.8 . 8.96E+00 1.71E-05 3.23E-03
Dichlorodifluoromathane - ' 8.8 2.87E+01 " 7.0SE-05 1.33E-02
“Jcis-1,2-Dichloroethens - 43 . 1.87E+01 4.80E-05 ., B.88E-03
Ethylbanzene ’ 140 - 6.09E+02 . "1.S0E-03 2.83E-01
Hydrogen Silfide . 18.04 - 7.85E+01 1.93E-04 3.84E-02
Toluene 88 . 2.96E+02 - 7.27€-04 1.37E-01°
{Trichlorosthene T2 "..9.14E+00 2.24E-08 4,248-03 -
1,2,4-Trimethylbenzens © 21 - 9.14E+01 2.24E-04 | 4.24E-02
']1.3,5-Trimethylbenzens » 12 . 5.22E+01 1.286-04 2.42E02 -
Vinyt Chloride 1. 15 8.53E+01 1.60E-04 - _* 3.03E-02 -
Total Xylenes 330 - 1.44E+03 3.53E-03 | 8.88E-01
s 1)
» [}
- » .
Golder Associatss :

CHEMICALS D

_ TABLED-1
ETECTED IN PASSIVE VENTS .

AIR EMISSIONS MODELING

BERKS LANDFILL

BERKS COUNTY, PENNSYLVANIA -

Box Model for

. Flle: 2A6773\ra-opatappx-A\TBLD-1.XLS
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June 1898 S - o 9136773

NI o - LEAD UPTAKE/BIOKINETIC MODEL RESULTS
L . | . °  BERKSLANDFILL . | |
.. BERKSCOUNTY,PENNSYLVANIA* .- .

[ ' ABSORPTION METHOD: Non-Linear Active-Passive .

_ AIRCONCENTRATION: - - | 0100ugPbm™3  default

Indéor'AirConc.eq&a'tion: . * 30,0 percent of outdoor

. Other Air Parameters: o
o e - - Ventilation Rate ‘ T
Age ' JimeOutdoors (hr) . (m~3/day)  Lung Absorption (%)
0-1 L. 10 - 200 320

12 PR 20 - 30 320
23 S 30 50 s 320
34 - . a0 - .50 - 320
: . 45 ' S X R X 320

D 56 - . 40 - 270 . 320 |

' o 6T 40 - 70 o320 - 3

) \/ o DIET: " default

DRINKING WATER CONCENTRATION: - o . '15.30ug Pb/L
‘Water Consumption: ~ default ' S
SOIL & DUST: . '
- Soil: _constant concentration

Dust: - constant concentration

Age .- Soil(ug Pbig) . _ House Dust (ug_Pb/g)
o0 S 16 146

12 146 S 146

~23 . . 146 - - 146

3.4 L 146 146
45 146 - 14.6
.56 14.6 L 14.6
67 - ... W6 ., 146

i

IR Additional Dust Sources: ©~ . .. None - default .
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| APPENDIXF(Co'nt'd) o
' LEAD UPTAKE/BIOKINETIC MODEL RESULTS u
'BERKS LANDFILL Co
BERKS COUNTY, PENNSYLVANIA |
/
PAINT INTAKE: i 0.0 ug Pb/day B default’ '
- MATERNAL CONTRIBUTION: | Infant Model - ) e
_M_ateniai Blood éonc§n&aﬁon§ 2.50 ug Pb/dL . A
- CALCULATED BLOOD Pb and Pb UPTAKES: ~ R
: BloodLevel ~  Total Uptake  Soil + Dust Uptake R
Year (ug/dL) - = - (ug/day) - (ug/day) . R
0.5-1: 240 . 446 0.35 - o
1-2: CU290 691 0.56 . _ .
23 280 746 10.56 o
34 2.60 - 748 0.56 \
4-5: '2.50 742 042 \J
5-6: " 240 7.80 038 |
&T: 230 818 " 036 -
o . -VDi\et Uptake 'Wé_ter Uptake Paint Uptake Aif'Uptal_ce.
Year (ug/day) ‘(ug/day)  © (ug/day) ) (gg(daz) .
0.5-1: - - 263 145 0.00 002 | .
SE 272 3.60 10.00 - 0.03
23 3.07 3717 - 000 - 0.06
34 2.98 187 - 0.00 0.07
4-5: 289 - - 404 0.00 . 007
5-6: 3.05" 421 000 009
v & 338 . -, 435 10.00 009 -
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i S : . S : Cutoff: 10.0 ug/dL
d e ‘ . .. % Rbove: @,17 b
‘ . L . o . - ¥ Eelow: 99.83
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! . J N o . - i A Cutaoff: 10.0 ug/dL ) '
3 N : o : : R % Above? 23.3% - . 4
R 4 Below: 99,63
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